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嗅覚は他の感覚と違って、人間の感情に強い影響を与えていて（Bone and Ellen, 1998）、
人間の感情の７５％は香りを通して感じられている（Bell and Bell, 2007）。何故ならば、
嗅覚皮質は人間が感情を表現するために重要な中心である扁桃体と直接的な解剖学関係





















1. 香りの存在。香りは環境にあるだけで消費者の購買意図（Bone and Ellen, 1999）
と店舗で過ごす時間、情報探索、商品選択（Mitchell, Kahn and Knasko, 1995;
Spangenberg, Crowley and Henderson, 1996）に影響を与えている。
2. 香りの愉快さ。人間は香りを感じるときに、一番目の思いは好きか嫌いかという
ことである（Chebat and Michon, 2003）。そのために、香りの気持ちよさは購買
行動に影響を与える。すなわち、商品を店で探すとき、気持ちを良くする香りを
感じれば、消費者はその商品に良い評価をするが、気持ちを悪くする香りを感じ




Knasko, 1995）、商品の評価も高くなり（Bone and Jantrania, 1992）、脳に貯蓄さ







































最初に Mehrabian and Russell（1974）の環境心理学のレビューから本稿のレビューを始
めた。彼らは、３つの実験で、感情の３つの次元：快楽、覚醒、支配の存在と測定できる
















































































































（Peterson and Sauber, 1983）、被験者の性別と国籍を聞いてから、商品選択についての質
問が入れてあった。
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For many years, the idea that the environment, or different elements of the
environment could influence consumer behavior was mentioned vaguely in works on other
subjects. In 1932, Laird suggested that the scent of hosiery affected the way homemakers
evaluated the quality of the hose. Many years later (1973), Kotler introduced the idea that
the retail environment creates atmospheres that affect shopping behaviors. In 1982,
Donovan and Rossiter proposed that environmental psychology could be used to research
store environments.
However, comparing the interest that was given to other senses (vision and
hearing) but scent, the research about the effects of scent on consumer behavior remains
relatively underresearched and, due to lack of proper measuring scales, results in different
and vague conclusions. Moreover, many of the studies performed for many years were
about scents in institutions such as hospitals rather than in retail environments, the
primary interest for marketers.
Nowadays, when the senses of vision and hearing became so overused that
customers have already developed skills to cope with them (Lindstrom, 2005), researcher,
marketers, as well as governments have turned to scent as a new tool of persuading
customers. However, long before now, churches and other places of worship all over the
world have used scents in order to gather people around, remind them of the power of God,
for soul purifying, etc.
Researchers turned to the sense of smell because it was understood that olfaction
is very important for marketers because of scent’s potential to create uncensored reactions
to marketing stimuli (Bradford and Desrochers, 2009). Moreover, scent is the only sense
that consumers cannot avoid. For example, if somebody does not want to see or hear an
advertisement, all they need to do is close their eyes or cover their ears. However, if
somebody does not want to sense a smell they cannot just cover their nose because they
need it for breathing.
The sense of smell became so popular that the fragrance industry founded the
Olfactory Research Fund that is a nonprofit organization studying the sense of smell and




Olfaction can be defined shortly as a chemical sense detected by sensory cells
called chemoreceptors. The sense of smell is classified as a gaseous sense because it
involves responding to gaseous molecules that, when perceived, are assimilated into the
body (Scott and Giza, 2000).
When a smell stimulates these chemoreceptors (located in the nose), they pass on
electrical impulses to the brain. The brain then interprets patterns in electrical activity as
specific odors and olfactory sensation becomes perception. Scent functions as humans’
“chemical alert system” due to its ability to perceive if molecules around the body are
beneficial or dangerous (Bradford and Desrochers, 2009). Individuals learn through
experience to use scents as cues for both pleasant and approachable stimuli, or unpleasant
and better to be avoided ones. However even since your age, children can already
distinguish smells. For example, they can recognize their mother just by the way she
smells.
Human body has between 6 and 10 million receptor cells located in the olfactory
epithelium, much less than other species (Goldstein, 1996). Although the number of
receptors is so small, humans can distinguish 2,000 to 4,000 different aromas (Strugnell
and Jones, 1999).
Olfactory neurons are unmyelinated and are among the smallest and slowest
neurons in the body. Detecting scents takes around 400 milliseconds (Herz and Engen,
1996) whereas recognizing them takes 600-800 milliseconds (Laing and Macleod, 1992).
The process of sensing scents is very slow, if compared to vision that takes only 45
milliseconds. Processing takes this long not only because the speed of the olfactory
neurons is so slow, but also because of the features that smell possesses such as the fact
that smells diffuse gradually in air, humans cannot localize the origin of a scent in the
physical space, etc. Therefore, as a result, of these features of scents and olfaction, it was
generally believed that, using human’s other senses as a marketing tool would produce
much better results than the ones from using olfactory cues.
However, there are many characteristics of olfaction that make it great for
influencing customer behavior. Olfactory neurons are the only neurons that are exposed to
the environment. Also, they are the only neurons that regenerate. Olfactory neurons are
3completely replaced once in approximately 28 days (Herz and Engen, 1996). In addition,
once an odor is perceived, its sensation persists for a greater length of time than do
sensations produced by any other sense.
In all other senses (vision, hearing, touch, and taste) when limbic projections are
made, the signal coming from the receptors passes through a series of cortical relays in
higher order associational areas, but in case of the olfactory sense, the primary olfactory
cortex forms a direct anatomical link with the amygdala which is a critical center for
expression (Aggleton and Mishkin, 1986) and the experience of emotions and human
emotional memory (Cahill, Babinsky, Markowitsch, and McGaugh, 1995). Another reason
is that only three synapses separate the olfactory nerve from the hippocampus that is
involved in the transmission of information in working memory, short and long term
memory transfer, and various declarative memory functions (Schwerdtfeger, Buhl, and
Gemroth, 1990).
Therefore, the sense of smell is considered to be the human sense most related to
human emotions. Due to its relation to emotions, scent is the sense that makes memories
feel more emotional than memories evoked by any other sense (Herz, 1998). Moreover,
humans are 100 times more likely to remember something they had smelled than
something they had seen, touched or heard. Seventy five percent of human emotions are
generated by smell (Bell and Bell, 2007).
In addition, because scents are emotionally charged, they can enhance the
vividness and clarity of a fantasy image and the level of experiencing oneself in a fantasy
image (Wolpin and Weinstein, 1983). In such a way, when sensing a scent in a shopping
environment, customers could have a better image about how to use the products they see
on display.
① Odor Identification
Odor identification is learned throughout individual’s life. In order to recognize
odors, humans make points of reference by associating objects in the real world to the
odors they emanate. Real world objects give off chemical mixtures with hundreds of
suprathreshold components (Lawless, 1997). These complex patterns are somehow
synthesized into one experience, which, if encountered often enough, takes a
well-remembered name, that can then act as a similarity reference when new
uncategorized smells are encountered.
However, when smell is strongly associated with one physical aspect of an object
4(e.g. scent of lemon associated with yellow color), customers are unable to properly
identify it if the scents emanates from a different, inappropriate object (e.g. an object
colored in red) (Blackwell, 1995). This is due to the fact that scent is perceived not as an
independent cue, but as one aspect of an environment or an object.
There are many things that influence odor identification. Some of them are age,
illness, smoking. Smell of scent is well developed in children, even though odor
recognition memory performance and odor naming are limited (Lehrner, Glück and Laska,
1999). Odor identification increases from childhood to early adulthood and then decreases
throughout adulthood until old due to physiological and neuro-pathological changes in the
olfactory system such as age-related changes in the nasal cavity, alterations in the
olfactory bulb, etc. Women consistently outperform men in odor identification ability
(Doty, Applebaum, Zusho, and Settle, 1985).
In addition, there are even physical factors of the environment such as
temperature and humidity that affect odor identification. For example, trash smell feels
stronger in a heated environment than in a cold one.
Therefore, in order for the customers to correctly identify the scents used in a
store, managers have to correctly choose the scent in such a way that their customers
would easily decode them.
② Perception and Scent Preferences
Perception refers to how consumers are exposed to, attend to, and comprehend
stimuli in the environment (Mowen and Minor, 1998). First, the person is the exposed to
the ambient scent. Then, the person senses the scent in other words, pays attention to the
existence of the scent in the environment. After this, the person assimilates it into already
existing knowledge about the scent or accommodates it as new knowledge. Finally,
depending on the results in the earlier steps, consumers decide to approach the
environment, or avoid it.
Over time, humans develop and use perceptual defenses to manage their
cognitive capacities in order not to be overwhelmed by the abundance of stimuli in the
environment they are in. Perceptual selection is one such defensive mechanism. According
to perceptual selection, because human brain has a limited capacity to process the data,
people have to select what to attend and what to leave out. Because olfactory stimuli are
still new to the customers’ minds, it is perfect for use in the communication between
brands, retailer and customers.
5Scent preferences depend on cultural background, age, sex, etc. Moncrief (1970)
noted that there are some scents that are considered universally unpleasant or universally
pleasant. For example, smell of decaying vegetation, spoiled milk, skunk secretions, etc.
are considered unpleasant and scent preferences are actually protecting the person
sensing the scent from illness of danger while scents of flowers are viewed as pleasant
scents across most cultures.
Age and gender influence scent preferences as well. For example, people born in
the twenties prefer nature scents and tend to feel nostalgia induced by these scents.
Although some scent preferences are physiological, many of them are results of
past experiences. Scents paired with an experience often become powerful cues for that
experience for many years (Laird, 1935). One such example is the scent of baked cookies
on Sundays. If eating freshly baked cookies with the family was a pleasant experience,
then the scent is remember as something that is felt when feeling good. Therefore, when
feeling it in another place, the same feelings, as when eating with the family, are
reminiscent, and individuals feel good.
(2) Scents and Marketing
There are many brands and stores that use scent as a tool in their marketing
communication with their customers. Ambient scent is currently found in such locations
as retail stores, supermarkets, restaurants, office buildings, gambling casinos, hospitals,
and subway stations (Morrin and Ratneshwar, 2003).
Trying to manipulate scents is an attempt at communicating a particular message
with the aim of achieving specific and immediate positive behavioral responses (Davies
and Ward, 2002).
Because scent if effective at making customers perceive the environment as
dangerous and pleasing, marketers can use scents in an attempt to draw customers into
the store as well as to make the purchase something. Moreover, they can lead customers
who are not the intended target of the store avoid it.
Kooijman (2003) calls this type of communication oral communication – the
totality of elements such as spoken words, attitudes, smells, etc. through which retailers
are attempting to manipulate the emotionality of the customer bond with the purpose of
making customers reach a pleasurable state of absorption where time simply seems to
drift by.
(Source) Bradford and Desrochers (2009, p.142)
Marketer scents are defined as scents used by marketers to attract customers
attention to products and services as part of a promotional tactic.
of baked cookies at an open house is a marketer scent. It attracts shoppers
helps them imagine themselves in the house, thereby helping the real estate agent to sell
the house.
According to Bradford and Desrochers (2009), p
belong to a product that is bought for its scent.
perfumes, etc. However, there are other kinds of scents that are not emanated by a
product bought for its scent. Such products are mainly food products such as bread,
chocolate, fruits, etc. The products are not bought for their smell but smell does influence
buyer’s shopping decision.
Ambient scents are defined as general fragrances that are not emanated by any
product but are presented in the environment as part of
1-1, ambient scents are divided into objective ambient scent and covert objective ambient
scent. Objective ambient scents are defined as the application of ambient scent technology
with the intention of affecting the attitudes and behavior of consumers for the benefit of
the retailer (Bradford and Desrochers, 2009). Covert objective scents are scents t
similarly to objective ambient scent
environment and are purposely
scent is not openly acknowledged or displayed but not necessarily intentionally
(Martin and Smith, 2008)
scent on consumer behavior, ambient scent will be treated more in detail in the following




Fig. 1-1 Scents in Marketing
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Scent is a transient stimulus, meaning that is disappears in time. This could be
seen as a disadvantage, but also as an advantage. It is a disadvantage because, in contrast
to other stimuli in the environment, such as color, scents cannot be used for a long time,
as they need to be “refilled”. However, the short life of scents is an advantage because if
more than one scent is found to be appropriate to the products sold in the store, then they
can be changed from one period to the other, in this way keeping the feeling of novelty of
the store fresh (Parsons, 2009).
① Ambient Scent
Ambient scents are scents that do not emanate from any object in the
environment, but are used to create a specific ‘atmosphere’ with the intention of
influencing customer behavior.
While product scents can influence only evaluations of products that emanate
them, ambient scents have the potential to influence reactions to all the products sold in a
given setting, including those that would be difficult or inappropriate to be added to a
scent.
Many researchers have focused on the impact that scents have on the
approach/avoidance behaviors based on the model made by Mehrabian and Russell in
1974. The combination of feelings that the environment makes customers feel determines
whether or not a person wishes to remain in a particular environment.
Ambient scent must be perceived in order to affect consumer behavior. However,
there are many levels at which it can be perceived. A characteristic of scent is that even if it
is perceived at a very low level it can still influence consumers’ behavior in the store and
their decision making. Buck and Axel (1991) noted that scents can be classified as pleasant
or unpleasant within the nose itself and suggest that pre-conscious or subconscious effect
is present.
Scents are also subject to cognitive mediation (Gulas and Block, 1995), which
suggests that scent may operate in both cognitive and non-cognitive arenas. Therefore,
there are two models of treating the effects of scent on consumer behavior. The first one
was proposed by Mehrabian and Russells in 1974 and is the base for many other studies
since then. It states that scents influence consumers’ emotions, which in turn influence
consumer behavior. The second one, the cognitive theory of emotions, was proposed by
Lazarus in 1991 who suggested that shoppers’ perceptions of the store and product quality
8mediate the effects of ambient scent on emotions and spending behaviors. The
experiments in this study will be based on the environmental psychology framework
proposed by Mehrabian and Russell (1974).
There are four aspects of scents that influence consumer behavior. The first one is
presence of a scent. More specifically, using a scent in a mall builds a more favorable
perception of that mall (Chebat and Michon, 2003). Moreover, using scents makes
customers feel more elevated levels of arousal and pleasure, thus, making customers feel
better in the environment.
However, there are many kinds of scents, the second aspect of scents: its
pleasantness. If a scent is not pleasant, then customers will try to avoid the environment,
in such a way having a negative effect more than the expected positive one. Unpleasant
scents will cause the object or service associated with it to be perceived as unpleasant
(pleasant in case of pleasant scents) (Bone and Ellen, 1998). Unpleasant scents are
stronger stimuli than pleasant ones. Therefore, it is very important to choose scents that
are found pleasant by the customers targeted by the retailer. Pleasant scents were found to
affect product evaluations, image of the store, intention to revisit the store, buying
intentions, and time spent in the store, etc.
The third aspect of scent is congruity of scent. Scents are not identified
independently; they are influenced by the surrounding environmental cues. If a scent is
spread in an environment where there are products incongruent with the scent, then
customers could feel lost, in this way, not so happy. It is opposite to the effects expected
from using the scent.
The fourth aspect is memory of a scent. This is one of the main tools of scents that
could help providers develop loyalty to their brand, store, or service outlet. If scents
remind customers of happy times, they would feel more pleased, more at home, thus,
trying to spend more time.
In conclusion, ambient scents do influence consumer behavior. However, for the
effect to be as positive as possible, these scents should be perceived as pleasant, and
congruent with the product being sold.
② Odor Memory
There are two things that odor memory could refer to:
 Memory for odors (remembering how a certain scent smells, recognizing a
certain smell);
9 Memory evoked by or associated to odors (for example remembering a life
episode when sensing a certain smell). These memories are triggered at two
levels: evocation of pleasant associations, based on pleasant scents such as
baked bread, etc. and
According to Herz and Engen (1996), odor memory was first researched at the
beginning of the 20th century in experiments held by Heywood and Votriede (1905) and
Bolger and Tichener (1907). They found in an experiment where they compared verbal
associations with odors and pictures that odors, compared to pictures, were inferior
reminders. Then in 1927, Kenneth described the emotions and personal associations
evoked by various scent; followed by Laird (1935) who summarized the characteristics of
odor-evoked memories.
Starting with Engen in the 1970s that started investigating memory for odors by
using paradigms modified and borrowed from the traditional verbal learning, cognitive
experimentation on odor memory has grown and in the last years, it is getting more
popular among researches who have the opportunity to do laboratory experiments as well
as field experiments very useful for the academic world and for the nowadays
merchandisers who are looking for new ways to bring customers to spend money inside
their store.
Cognitive studies on odor memory have addressed such factors as verbal
mediation in olfactory processing, the duration of olfactory memory, olfactory recall and
imagery, implicit memory for odors, odor-evoked autobiographical memory, and
odor-based context-dependent memory.
Memories that are recalled by scents have the potential to affect the current
mood-state of the person exposed (Baron, 1990) as well as to lead to mild changes in
affective states (Bone and Ellen, 1998) due to the sensory qualities of odors that facilitate
context dependent memory that is based on the principle that that environmental features
encoded as part of a memory trace can facilitate memory for stored material when
subsequently encountered (Tulving, 1983).
In addition, humans can retain information about scents for long periods of time,
perhaps all the way from childhood to adulthood (Laird, 1935).
It is very important the place and the emotions a person felt first time, they
encounter a scent. Therefore, using a novel scent could provide retailer with the possibility
of a bonding mechanism between the novel ambient scent and the store where it was used,
as well as, the possibility of recall of the retailer once outside the store.
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③ Congruity of Scents
Bone and Jantrania (1992) found that a scent that is appropriate to a certain
product enhanced that product’s evaluations, while a scent that is not appropriate to the
product lowered product evaluations.
However, it is difficult to say what makes a scent appropriate to a product. They
can just be pairs of a product and a scent that is used by many marketers for a long time as
a result of which consumers learn it as one and start feeling that the scent is appropriate to
the product.
Therefore, appropriateness of a scent is defined as the congruity between the
perception of the environment and its representations in the customers’ minds that are
stored as a cognitive schema (a mental representation of the environment or object stored
in customers’ brain (Fiore, Yah, and Yoh, 2000). In other words, appropriateness
(congruity) refers to the level of fit between how an environment (object) is perceived and
how it is expected to be according to the information stored in people’s minds from past
experiences and other senses.
Congruity between perceptions of an environment or object and the already
stored cognitive schemas give rise to familiarity, acceptability, a sense of liking, and
approach-avoidance behavior (Mandler, 1982). Which are characteristics of
appropriateness.
Congruity helps facilitate the retrieval of stored information and judgments
(Mitchell, Kahn and Knasko, 1995).
However, congruity between a scent and a product can be taught, another
unforgettable aspect of scents. Therefore, by planning well, a new scent could become a
powerful branded tool, especially if it is patented and other companies could not use it.
Because even if at first customers cannot feel the congruity between the product and the
scent, after feeling the scent and watching the products for many times, customers get
used to the pair, and, in time, start feeling that they fit perfectly.
2. Research Question
Manipulating scents in the environment can be construed in such a way that it
would communicate a particular message to the customers. The message could aim at
achieving specific immediate behavioral responses such as ‘stay, browse and purchase’ or
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delayed behavioral responses such as ‘enjoy this store; come back again and purchase
more (Davies, Koojiman, and Ward, 2003). However, if the message is not decoded
correctly, the response behaviors can be different than the intended ones. Therefore, it is
very important to know how to make this communication more intelligible to the
customers.
The questions that will be answered in this study are:
1. Do scents influence Japanese consumers’ behavior?
2. What are the elements that mediate the effects of scent on Japanese
consumer behavior?
3. Could scents make Japanese customers give more positive evaluations to
products, spend more time, intend to buy more products while in the
store?
In Chapter 2, the theories that will help answer the above questions will be
explained, as well as what was researched in the area of the effects of scent on consumer
behavior will be reviewed (mainly studies conducted on consumers of other nationalities
but Japanese). In Chapter 3, the hypotheses and what they are based on will be described.
Next, two studies using empirical data will be described and their results will answer the
questions above. In Chapter 4, Study 1 will be described and in Chapter 5, Study 2 will be
described. In the end, in Chapter 6, conclusions based on the two experiments will be
drawn.
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Chapter 2: Literature Review
There are many studies connecting human senses to emotions and emotions to
consumer behavior. For many years, due to the ease and need of using them, sight and
hearing were the main senses used in marketing and, as a consequence, in sensorial
research. However, in recent years, starting with early 1990s, many researchers started
studying about the use of scents with the purpose of influencing or forecasting consumer
behaviors.
Nonetheless, all the studies found in nowadays literature can be regarded as
fragmented and with some ambiguous results. Many articles have investigated the effects
of scents on products and brands (Bone and Jantrania, 1992; Mitchell, Kahn, and Knasko,
1995; Morrin and Ratneshwar, 2003). Others have looked at the influence of scents on
products and stores (Spangenberg, Crowley and Henderson, 1996) and ambient scents in
retail environments (Michon, Chebat and Turley, 2005). From the studies that
investigated the influence of scent, many presented insignificant or indirect effects of
ambient scents on consumers’ approach or avoidance behaviors (Chebat and Michon,
2003; Orth and Bourrain, 2005). Many factors that moderate the effects of scent on
consumer behavior were identified (Bone and Ellen, 1999; Gulas and Bloch, 1995),
however not so many studies have included them and confirmed their relevance (Michon,
Chebat, and Turly, 2005).
In this chapter, a review of a few of these studies will be attempted (a summary of
the studies to be reviewed can be found in Annex 2-1). First, one important theory in
environmental psychology will be introduced. Then, the influence of display on consumer
moods, and evaluations will be discussed. Additionally, studies on the influence of scent
on consumer behavior (time spent in the environment and memory) and decision-making
will be introduced. Moreover, congruence among stimuli and its influence on consumer
behavior will be discussed shortly and, in the end, studies on the relation between
consumer emotions and consumer behavior will be reviewed.
1. Environmental Psychology
Mehrabian and Russell, in their book entitled “An approach to environmental
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psychology” (1974), identified the relevant variables involved in environmental psychology
and fit them into a systematic framework.
The book analyzed the framework they had proposed from many aspects.
However, only two chapters, namely, “The basic emotional impact of environment” and
“The emotional correlates of single dimensions”, are closely related to this paper.
Therefore, only these two chapters will be reviewed in this thesis.
The authors proposed the theory that physical or social stimuli in the
environment directly affect the emotional state of a person, in this way influencing their
behavior while in the environment.
They summarized the emotion-eliciting qualities of environments into three
emotional responses: pleasure, arousal, and dominance. Mehrabian and Russell proposed
that these three emotional variables mediate the influence of the environment on
individuals’ approach-avoidance behaviors.
Fig. 2-1 Environmental psychology
(Source) Mehrabian and Russell (1974, p. 8)
Mehrabian and Russell defined the three emotional responses as follow:
1. Pleasure (or displeasure) is a feeling state that can be assessed readily with
self-report, such as semantic differential measures, or with behavioral
indicators, such as positive (or negative) facial expressions.
2. Arousal is a feeling of state that is most directly assessed by verbal report,
varying along a single dimension ranging from sleep to frantic excitement.
3. Dominance (or submissiveness) is a feeling of state based on the extent to
which the individual feels unrestricted or free to act in a variety of ways.
Weak or flexible arrangements result in individuals having a strong feeling of
dominance. In contrast, intense or powerful physical stimuli are associated
with submissive feelings.












self-report measures for the three emotional dimensions and constructed scales to
measure each of them.
In Study 1, twenty-eight adjective pairs describing the three emotional
dimensions and forty verbally described situations (providing a diverse sample of physical
settings that would elicit a variety of emotional states) were written.
134 undergraduate students were presented with a random sample of eight
situations (from the total of forty) and asked to describe how they would feel in each
situation by using the twenty-eight adjective pairs.
Using factor analysis, a principal component solution was obtained and three
factors were defined as follows in Table 2-1:






























(Source) Adapted from Mehrabian and Russell (1974, p. 23)
With the purpose of improving the emotional descriptors especially the ones
describing the dimension of dominance, the authors conducted Study 2.
In Study 2, additional situations were written (situations that would give the
feelings in Study 1 more variation) and from the twenty-eight adjectives used in Study 1,
only eighteen adjectives that best measured the emotional dimensions were selected.
Moreover, these eighteen adjectives were added five more new ones that described the
dimension of dominance in more details. In the end, a total of 23 adjectives and 65
situations were implemented in the study.
The sample used in the study was of 163 subjects. They were presented twenty
situations and were asked to evaluate their feelings in those situations using the
twenty-three adjectives. As in Study 1, using factor analysis, a principal component was
obtained and illustrated in Table 2-2:
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(Source) Adapted from Mehrabian and Russell (1974, p. 25)
Attempting to cross-validate the results in Study 1 and the results in Study 2, the
best six items for each dimension were selected. Moreover, 214 students were presented
with six situations and asked to rate them according to the eighteen pairs of adjectives.
The results of the factor analysis showed the following descriptor for each of the three
emotional dimensions:





















(Source) Adapted from Mehrabian and Russell (1974, p. 26)
In the second chapter reviewed here, Mehrabian and Russell reviewed evidence
that related the emotional dimensions they found in the first chapter of the book to the
more traditional stimulus categories based on the five human senses: sight, hearing, smell,
taste, and touch. They discussed the relationship between color, brightness, saturation,
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hue, color combinations, thermal stimulation, light intensity, and sound stimulation on
one side and pleasure and arousal on the other.
However, this paper is more interested in the relationship between odor and the
two emotional receptors: pleasure and arousal, which is treated very vaguely by the
authors.
Basing their conclusions on other studies, Mehrabian and Russell indicated that
arousal is greater for (un) pleasantly smelling scents than no scent at all. Moreover,
unpleasant scents elicit a higher arousal than pleasant ones. Therefore, they concluded
that scent influences at least one of the three emotional dimensions: arousal.
Gulas and Bloch (1995) developed a model of the potential influence of ambient
scent on consumer responses. This model attempts to identify the chief factors related to
individual consumers and their approach and avoidance behavior.
Fig. 2-2 Model of the influence of Ambient Scent on Consumer Responses
(Source) Gulas & Bloch (1995, p. 90)
At first, when ambient scent is diffused in the environment, it is the ‘objective
ambient scent’ in Fig. 2-2. However, not everybody feels scents in the same way. Therefore,
each customer or person in the environment perceives the objective scent in their own way.
This scent in called in Fig. 2-2 ‘perceived ambient scent’. It is very important to make the
customers feel the scent in the way the scent was designed to be felt by the marketing
department of the store. Therefore, the authors indicate that it is very important to






















Gulas and Bloch convey that there are two things that make customers perceive
the scent differently than it really is. These are acuity and individual characteristics. Acuity
is the keenness of perception of different stimuli. According to the authors, there are many
things influencing acuity, namely, age, sex, disease, habits (smoking), etc which are all
part of individual’s characteristics.
As shown in Fig. 2-2, scent preferences together with perceived ambient scent
influence consumers’ affective responses. Scent preferences differ according to each
person, therefore it is difficult to find a scent to be liked by everybody. However, this kind
of scents do exist. The authors give floral scents as an usual choice of such scents, because
they are enjoyed by almost everybody. Moreover, if the brand can educate their customers
through shopping experiences, a scent that was at first felt as neutral (in other words, it
does not make customer feel in any special way) can become a loved scent due to the
experiences that shoppers had inside the store.
Affective responses are defined by Gulas and Bloch as elevations in customers’
moods. Affective responses are influenced by moderators, as well. Due to the reason that
scents are always perceived inside a context, other atmospheric elements can also
influence the affective responses a customer has toward a scent. Moreover, the authors
state that there are many studies that showed that scent congruity influences scent effects
on consumers. Therefore, they include other atmospheric elements and scent congruity as
moderators of the perceived scent’s effect on affective responses.
In the end, affective responses result in approach or avoidance behaviors. In
other words, depending on what the customers feel when they perceive a scent in an
environment, they will feel they want to spend more time or they will feel that they want to
leave the environment immediately.
The model made by Gulas and Bloch answers to many questions that many
researchers have asked themselves. This is one of the reasons why there are many studies
based on their model. One such study is the one performed by Davies, Koojiman and Ward
in 2003. They investigated the mediating factors that influence emotional and behavioral
responses stimulated by ambient scents. This work attended to contribute to Gulas and
Bloch’s (1995) model with some elaborations written in Table 2-4.
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Table 2-4 Elaborations to the Gulas and Bloch’s (1995) model
Elaboration
E1
The holistic impression of a set of stimuli needs to be incorporated within a
revised depiction of the role of ambient scent in a retail store.
E2
The cultural background of subjects/customers should also be incorporated to
reflect the potential importance of group membership on individual
characteristics and preferences.
E3
Psychological state needs to be recognized as an intervening factor in scent
perception and interpretation.
E4
The nature of scent memory, though perhaps imperfectly understood, needs
explicit recognition.
E5
The issues of specific attention to a smell stimulus must be integrated, as they
appear to have interplay with conscious smell perception and therefore the
formation of holistic perceptions.
E6
The notion of perceived ambient scent could usefully be considered in terms of
both conscious perception and also ‘pre-attentive’ processing.
E7 The hedonic quality of scent stimuli help to generate smell preferences.
E8
Recognition of ‘innate’ smell preferences and the potential difference that this
makes to smell stimuli processing need to be included in the model as well.
E9 Smell can also act as a place-marker.
Elaboration 1 came from the effects of congruency of perceived scent with the
products. Smell contributes in a complex fashion to the human perception of the totality of
stimuli in the environment. For example, Blackwell (1995) showed that when smell is
associated with an unusual color of food, people are sometimes unable to correctly identify
what is presented to them.
According to Strugnell and Jones (1999) the processing of smells can be affected
by cultural background, environment and psychological states. Therefore Elaboration 2
and 3 were added to the model.
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The authors suggest that there are many studies about the way scents are
remembered (cognitively or non-cognitively) by consumers, however they all have
different conclusions. The only fact that they do agree with is the fact that scent is a very
important human sense that is yet to be understood. Therefore, Elaboration 4 is added so
as to indicate that the nature of scent memory needs to be studied more in detail in the
studies to be performed.
Scent processing stimuli has also been well researched and according to the
authors’ conclusions, scents begin to be processed at different levels and even since before
the person is aware of the presence of scent in the environment. However, for a conscious
perception of the smell to occur, person’s attention has to be attracted to the stimuli.
According to these findings in other studies, the authors thought of including Elaboration
5 and Elaboration 6 in their model.
To deduce Elaboration 7, authors went back to the nature of smells, specifically,
its hedonic quality (smells are perceived as pleasant or unpleasant) that leads to smell
preferences.
Elaboration 8 wass concluded from the suggestion that smell, as a stimulus, is
more difficult to examine because responses to it can be pre-programmed, they do not
need ‘attention’ to generate responses.
Fig. 2-3 Influence of ambient scent on consumer responses
(Source) Davies, Koojiman and Ward (2003, p. 621)



































learn the nature of smell. As a result of a person’s past experiences, they learn to associate
a certain place to a certain smell. Then when the scent is felt on another occasion, the
place where it was first remembered (for example, the shop) comes back to person’s mind.
Thereby, scent acts as a place-maker, as it was formulated in Elaboration 9.
Davies, Koojiman and Ward, by adding the nine elaboration they formulated,
created the model in Fig. 2-3 (drawn on the previous page), much more complicated than
the one made by Gulas and Bloch (1995), but, as the authours indicate themselves, the
new model is much more detailed.
Ward, Davies and Koojiman (2007) added some more propositions to the model
elaborated by Davies, Koojiman and Ward in 2003, and tested them empirically in a
natural field experiment.
Two conditions were used in the experiment: aromatised condition and no
fragrance condition. In the fragranced environment, in two departments of a store –
cookers and laundry equipment – two congruent scents were diffused (respectively, hot
apple pie with cinnamon and scent of clean washing). In the no fragrance condition, no
scent was diffused in the environment. In total, 329 questionnaires were collected and 429
customer groups were timed in the two environments.
Table 2-5 Propositions in Ward, Davies and Koojiman (2007)
Propositions
P1 Consumers develop a stronger brand image when they perceive ambient scent as
congruent with the other environmental stimuli present in a retail environment.
P2
Consumers respond more clearly to the retail environment in which they perceive
ambient scent as congruent with the other environmental stimuli present in a retail
environment.
P3
Consumers will exhibit a greater approach behavior in an environment where a
positively regarded aroma is introduced in the environment in a way that it gives rise
to only pre-attentive processing.
P4
Introducing a positively regarded aroma in the environment in a way that it gives rise
to only pre-attentive processing will give rise to (positively) altered perceptions of
brand image attributes.
P5
When a positively regarded generic ambient scent is introduced in the environment,
that scent will primarily evoke memories in its customers. Those evoked memories
do not need to be specific to the particular retail environment they were remembered
in.
P6
When a positively regarded generic ambient scent is introduced, and the memory of
a specific retailer is evoked in its customers, that remembered retailer will have been
encountered in childhood, or associated with a memorable life event.
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In the store, an experimenter wrote down the time consumers dwelled in the
store and handed customers a questionnaire. The questionnaire had three objectives:
1. To determine whether customers perceived the in-store fragrance;
2. To examine if consumers develop a stronger retailer image under
fragranced conditions;
3. To examine if customer perceptions of other relevant in-store factors are
altered (in the condition that a positively regarded scent is introduced in
the environment).
After completing the questionnaire, consumers were asked if they agreed to
participate in any follow-up tests. Those customers who were willing to participate were
interviewed by phone about their experience.
A comparison of the two conditions suggests that the presence of scent in the
store leads to differences in store environment perceptions. The scented condition was
perceived as being darker, more stimulating, more inviting, busier, more formal, and less
friendly.
Moreover, only 8.12% of the respondents noticed that there was a scent diffused
in the store which reflects the well-attested ability of scent to receive only pre-attentive
processing. When the attitude toward the fragrance was tested, respondents’ view was
fairly neutral to the idea of introducing ambient scents into the retail enironment.
However, the respondents who had noticed the ambient scent, were signifficantly more
likely to be attracted to the idea of the use of ambient odors.
Every day dwell timings were also tested and no signifficant difference appeared
between the two conditions. When the dwell timing mean was reviewed, it appeared that
customers spent less time in the scented condition.
As a result of the interviews, it was understood that the customers who
demonstrated a positive attitude in the questionnaire to the use of ambient scent in the
test environment did so because they thought that the addition of fragrances would make
the shopping experience more pleasant and exciting. However, the respondents who were
against using scent thought that because it was a store where no scents were expected to
be felt, sensing a scent made the environment feel inappropriate. Furthermore, they felt
that the retailer was trying to manipulate them, that the use of smell was yet another
attempt to subversively alter customer behavior.
To the question about what scent would be appropriate to be used, respondents
answered that it has to be pleasant to the majority of people, inoffensive, fresh, associated
with cleanliness, maybe a floral or citrus scent. The most inappropriate scents that were
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named were strong, food related or relaxing aromas.
In conclusion, the introduction of an ambient scent provides a subtle but
powerful mechanism that influences consumers’ perceptions of the environment.
Appropriate aromas can create a more stimulating and inviting retail environment.
Customers’ attitudes towards using scents in stores were equally divided. More
specifically, there were respondents who felt that there are stores where a scent was
expected and acceptable (food, cosmetics, etc.). Such a conclusion makes clear the issue
that congruity is very important when respondents perceive the stimuli in the evironment.
Moreover, there were respondents who strongly believed that introducing fresh and clean
aromas would make the store seem better. However, many of the customers were not
consciously aware of the presence of a scent in the store.
In addition, results suggest that whilst certain attributes of the store environment
are influenced by a congruent scent, it is difficult to determine whether this leads to a
stronger overall image of the retail brand.
Customer dwelling times suggest that there was little difference between dwelling
times in the two conditions. This brought the conclusion that the influence of scent is
more complicated than it was assumed in the beginning of the study and that just
choosing and diffusing a pleasant and congruent ambient scent is not enough to create a
positive behavioral effect.
In the conclusion of the study, the authors convey that the use of scent is
something unexpected from customers’ point of view, making the store bring new
experiences to the customers. However, even if scents give a sense of novelty to the store,
marketers have to be aware that the selected scent has to be appropriate and, at the same
time, stimulating.
2. Store Image and Consumer Behavior
Champion, Hunt, and Hunt (2010) examined the effect of store image on product
quality perceptions.
The dependent variables implemented in the study were store image, product
quality, and product involvement.
During the final study, 270 respondents were asked to answer a questionnaire
based on a scenario about a product in a certain store. There were three products and
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three stores for each product.
In order to decide what products and what kind of stores to be tested, two
pretests were conducted.
In the first pretest, fifty-one undergraduate students responded about their
involvement with different products. As a result, laptops were selected as the high
involvement purchase, compact discs – as the medium involvement purchase, and soft
drinks – as the low involvement purchase.
In the second pretest, ninety-five undergraduate students were asked about their
store image of numerous stores for each product category selected in the first pretest. For
each product, three stores were assigned, each of them representing a high, medium or
low store image to each product.
As a result of the two pretests, 3 (high, medium, low involvement) x 3 (high,
medium, low store image) conditions were implemented in the main study and the
following hypotheses were written.
Table 2-6 Hypotheses in Champion, Hunt and Hunt (2010)
Hypotheses Result
H1 Store image is directly associated with consumer perceptions of
product quality.
Supported
H2 Store image is directly associated with consumer willingness to buy. Supported




The association between store image and perceptions of product




As a result of the final study, store image was found to influence respondents’
perceptions of product quality. More specifically, if the store is perceived to have a better
image, then the quality of the product in the store will also be perceived as high.
As customers’ willingness to pay is directly connected to product quality, it was
expected that store image would influence consumers’ willingness to pay as well. However,
the study also showed the influence of store image on customers’ willingness to buy
depends from one product to the other. In addition, product quality’s influence on
willingness to buy was also demonstrated.
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However, product involvement was not found to influence the relationship that
exists between store image and student consumer perceptions of product quality.
Therefore, it was concluded that store image influences perceptions of product quality
regardless of the involvement level associated with that product.
3. Scents and Consumer Behavior
(1) Scents and Consumer Mood
Knasko (1992) investigated the effects of scents on customer creativity, mood,
and perceived health.
In a two-step experiment (each held two weeks apart), 90 subjects (15 men and 15
women for each condition: lemon scent, lavender scent and dimethyl sulfide scent)
completed performance tasks involving creativity, four personality tests, and
questionnaires concerning their mood, perceived health, and perceptions of the testing
environment. Half of the subjects were assigned to odor exposure condition in the first
session and to no odor condition in the second session, the other half of subjects – no
scent in the first session and scent in the second session.
As a result of the experiment, exposure to a malodor tended to lower mood
ratings while exposure to pleasant odor had no affect on mood. Subjects were in a
significantly less pleasant mood on unscented days if they had received no odor on their
second test day compared to if they had received no odor on their first test day. However,
there were no significant effects of scent on the control or arousal ratings scales.
Moreover, the results suggest that previous experiences and expectations were
particularly important in the unpleasant odor condition. Subjects who experienced a bad
odor in the first session had the lowest mood rating, even if the there was no scent during
the second session.
Reported health symptoms were different among the scents. Subjects in the
lemon scent condition and subjects in the dimethil sulfide sent condition reported fewer
symptoms in the scented day than in the unscented day (subjects in the lemon scent
condition showed significantly fewer symptoms than subjects in the dimethyl sulfide scent
condition). However, subjects in the lavender scent condition reported no differences
between the days.
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In conclusion, this study suggests that expectations and associations regarding
odors may play an important role in the effect of ambient odor on mood and health, but
that scenting environments to improve mood and productivity may not be pragmatic until
the variables are better understood.
Therefore, Knasko (1995) went deeper in the subject and investigated the role of
ambient olfactory cues on approach behavior, mood, and perceived health.
In the experiment Knasko conducted, there were three conditions: no odor, baby
powder odor and chocolate odor. The dependent measures collected were pleasantness of
the slides, how interesting the slides were, easiness to imagine oneself in the setting of
each slide, subjects’ mood, health symptoms during the experiment, and environmental
quality of the testing room. Ninety subjects participated in the experiment.
Table 2-7 Hypotheses in Knasko (1995)
Hypotheses Result
H1
Subjects exposed to pleasant odors (vs. subjects exposed to no
odors) will spend more time looking at the slides, they will give the




When the odor in the room is congruent with a slide, the slide will
be viewed longer and be given higher ratings compared to when the




The results of the experiment showed that subjects exposed to a pleasant room
scent looked significantly longer at the 24 slides used in the experiment than the subjects
exposed to no scent. In addition, when comparing men’s to women’s behavior, it was
discovered that men spent more time looking at the slides than women.
Gender, together with odor condition, influenced subjects’ ratings of the slides.
Compared to women, men liked the oriental slides more than the women, whereas women
liked significantly more the slides of chocolate in the no odor condition than did men in
the same condition.
Those who were exposed to an odor were in a significantly more pleasant mood
than those exposed to no odor. However, subjects in all three conditions reported low
arousal and subjects in the chocolate scent condition were slightly more aroused than
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subjects in the no odor condition. As explained by the authors, the reason could be
because when people ingest chocolate they become more aroused due to the caffeine in the
chocolate. After experiencing this for many times, people start to associate the smell of
chocolate with the same type of arousal.
Moreover, subjects in the two pleasant odor conditions reported lower levels of
hunger than subjects in the no odor condition. The result is different from the results that
appeared in other studies that showed that scents make people hungry. The cause of such
a difference could be the fact that baby powder scent is associated with activities that
might be inappropriate during food consumption, whereas, the chocolate odor may have
reduced hunger precisely because of its pleasant food-associations.
The congruency between the slides and the smell was not found to have any effect
by the results of the experiment. Therefore, when comparing the congruent with
incongruent conditions, no difference was found. One of the reasons could be the fact that
congruent and incongruent slides were mixed during the experiment. As a result, this
could have reduced the effects of congruency.
In conclusion, Knasko showed that pleasant odors of baby powder and chocolate
made subjects rate the room as smelling more pleasant, report being in a better mood and
look longer at the photographs than subjects in the no odor condition.
Morrison, Gan, Dubelaar, and Oppewal (2011) investigated how music and aroma
affect shoppers’ emotional states and, subsequently, influence their behaviors in real life
ladies’ fashion store.
The musical cues used in the study were the loudness of music: high volume and
low volume, whereas the olfactory cues used were the presence or absence of vanilla scent.
Four conditions were tested in one field experiment: loud music and no scent,
loud music and vanilla scent, low volume music and no scent, and low volume music and
vanilla scent.
263 participated in the survey when exiting the store.
The dependent variables of the experiment were shoppers’ emotional state while
in the store, shoppers’ overall satisfaction, customers’ approach behavior, the time spent
in the store by each shopper, and the money the shoppers spent in the store.
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Table 2-8 Hypotheses in Morrison, Gan, Dubelaar, and Oppewal (2011)
Hypotheses Result
H1
The presence of high volume music will have a positive effect on





The presence of a vanilla aroma will have a positive effect on





The presence of high volume music will have a positive effect on
(a) customers’ approach behaviors, (b) time spent in the store,
(c) money spent in the store, (d) customers’ overall satisfaction





The presence of a vanilla aroma will have a positive effect on (a)
customers’ approach behaviors, (b) time spent in the store, (c)






Customers’ levels of pleasure will have a significant and positive
effect on (a) their approach behaviors, (b) time spent in the
store, (c) money spent in the store, and (d) their overall
satisfaction with the shopping experience.
Supported
H6
Customers’ levels of arousal will have a significant and positive
effect on (a) their approach behaviors, (b) time spent in the
store, (c) money spent in the store, and (d) their overall
satisfaction with the shopping experience.
Supported
H7
Customers’ emotional states (levels of pleasure and arousal) will
act as mediators for the effects of the presence of high volume
music on (a) approach behaviors, (b) time spent in the store, (c)







Customers’ emotional states (levels of pleasure and arousal) will
act as mediators for the effects of the presence of a vanilla aroma
on (a) approach behaviors, (b) time spent in the store, (c) money







The results revealed that both aroma and music significantly affected both
arousal and pleasure. However pleasure is enhanced if both the music is loud and an
aroma is present. Moreover, music and aroma had significant effects on shoppers’
satisfaction, but not on the other dependent variable mentioned above. Satisfaction levels
are significantly higher in the loud music condition (vs. low music) and in the vanilla scent
present condition (vs. no scent present).
Moreover, to explore the direct and indirect effects of atmospherics, the path
analysis shown below in Fig 2-4 was applied.
Fig. 2-4 Conceptual model
(Source) Morrison, Gan, Dubelaar, and Oppewal (2011, p. 563)
The structural equation model revealed that a combination of high volume and
aroma presence results in an enhancement of pleasure levels, suggesting a congruency
effect between the two stimuli. However, no such effect was found for arousal. In addition,
it was understood that the aroma-music interaction influences directly the time spent in
the store by customers, not only through pleasure. Moreover, arousal affects the money
spent in store only through pleasure.
This study demonstrates the positive effects of aroma and music in a shopping
environment, but it is limited by the fact that it only observed reported time and money
spent in the store. If more objective measures were to be used, the results could be treated





















addition, the data was collected only in one store including only customers who agreed to
participate in the survey by answering the questionnaire. If more stores were included, or
customers who were not so willing to help in the study would have participated, the results
could have been different.
(2) Scents and Consumer Evaluations
Spangenberg, Crowley, and Henderson (1996) examined the effects of ambient
scent on in-store consumer evaluations of products in a simulated retail environment.
They found that product evaluations in the scented environment are more positive than
the ones in the unscented one.
Before the experiment, Spangenberg, Crowley, and Henderson conducted a
pretest with the purpose of choosing the two scents (neutral and pleasing) for the main
experiment. The sample consisted of 704 university students who were randomly assigned
to one of the twenty-six different scent conditions considered for the pretest. Subjects
were handed a vial containing the olfactory stimulus and a survey with questions about
their impression about those scents. In the end, the scent of lavender and ginger were
chosen as the affectively neutral scents and spearmint and orange – as the affectively
pleasing scents.
In the main experiment, 298 students were randomly assigned to one of the
thirteen conditions (twelve scented (four scents diffused at whether low, moderate, or high
intensity) and one control) in a simulated store environment. Subjects entered the
simulated store alone with a questionnaire in their hands. A laboratory assistant recorded
the time the students entered and left the room, as well as the number of items subjects
examined. When subjects exited the store, they were asked how much time they thought
they had spent inside.
The dependent measures of the study were store evaluations, store environment
evaluations, merchandise evaluations, specific products evaluations, intentions to visit the
store, purchase intention for specific products, actual versus perceived time spent, and
number of products examined.
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Table 2-9 Hypotheses in Spangenberg, Crowley and Henderson (1996)
Hypotheses Result
H1
H1a The presence of an inoffensive ambient scent (vs. no scent)
produces more positive evaluations of the store.
Supported
H1b The presence of an inoffensive ambient scent (vs. no scent)
produces more positive evaluations of the store environment.
Supported
H1c The presence of an inoffensive ambient scent (vs. no scent)
produces more positive evaluations of all products.
Supported
H1d
The presence of an inoffensive ambient scent (vs. no scent)




H2a The presence of an inoffensive ambient scent (vs. no scent)
increases intentions to visit the store.
Supported
H2b
The presence of an inoffensive ambient scent (vs. no scent)




The presence of an inoffensive ambient scent (vs. no scent)




The presence of an inoffensive ambient scent (vs. no scent)




Scent intensity interacts with scent affect such that (a) low
intensities of affectively neutral scents produce evaluations
that are more positive than those produced with either
moderate or high intensities of these scents, and (b) moderate
intensities of affectively pleasing scents produce evaluations





Scent intensity interact with scent affect in such a way that (a)
low intensities of affectively neutral scents produce stronger
approach behaviors than do those produced with either
moderate or high intensities of these scents and (b) moderate
intensities of more affectively pleasing scents produce
stronger approach behaviors than either low or high




The results showed that there is a difference between evaluations and behaviors
between a scented store environment and an unscented store environment even in the
condition that there were no other changes in the environment and that none of the
subjects noticed there was a specific scent diffused in the room. In addition, the nature of
the scent was found to be less important than the mere presence of the odor in the
environment.
Moreover, the intensity of the scent did not affect the results too much, therefore,
it can be concluded that as long as the scent is not too strong, it should not influence
evaluations and behaviors too much.
In addition, subjects in the scented condition perceived they had spent less time
in the store than subjects in the unscented condition who, in fact, felt they had spent more
time than they actually did.
This conclusion is very interesting and very useful for the retailers, because with
the mere use of a pleasant scent, they can make their customers feel better after leaving
the store, in this way, making them come back again.
Michon, Chebat and Turley (2005) explored the interplay between retail density
and mall atmospheric manipulations.
279 mall customers participated in the field experiment. They were probed on
their perceptions of product quality, perceptions of mall environment and their positive
affect at that moment.
The independent measures were the three scented conditions (no scent, lavender
as the affectively neutral scent, and citrus as the affectively pleasing scent) and retail
density levels (low, medium, and high).
The dependent measures were product quality, mall environment perception and
positive affect.
The results of the experiment show that under medium retail density, when the
ambient scent can be processed positively, the possibility of it moderating consumers’
cognition is bigger than the possibility of it moderating emotions. The effect of ambient
scent on consumers’ mood was barely significant.
Moreover, product quality was not significantly influenced by shoppers’ positive
affect.
32
Table 2-10 Hypotheses in Michon, Chebat and Turley (2005)
Hypotheses Result
H1
A light and pleasing ambient scent positively
influences shoppers’ mood and shoppers’ perception
of the mall environment.
Supported (medium
retail density)
Not supported (low and
high retail density)
H2 Positive affect and perception of the mall atmosphere
intervene with the perception of product quality.
Not supported
Therefore, as concluded in Chebat and Michon (2003), mood does not influence
product quality. Instead, product quality is closely related to the perception of mall
environment.
Douce and Janssens (2011) focused on the way ambient fragrances influence
customers’ affective reactions, evaluations, and intentions to revisit the store in the
conditions that customers have high affect intensity.
The framework proposed in this study focused on the effects of ambient scent
(stimulus) in a store environment on customers’ affective response (organism) and their
evaluations of the store environment and products (organism) as well as the intention to
revisit the store (response).
There were four independent variables used in the study. These were presence or
absence of ambient scents, individual differences in shopping motivation and affect
intensity.
The dependent measures collected were shoppers’ affective reactions toward the
store environment, evaluations of the store environment, evaluations of products, and
approach behavior (intention to revisit the store).
To test the hypotheses mentioned below, two pretests, a field experiment, and an
online survey were performed.
In the first pretest, thirty participants evaluated the affective and activation
dimensions of the scent chosen for the field experiment (the scent was chosen using the
pretest in Spangenberg et. al. 1996).
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Table 2-11 Hypotheses in Douce and Janssens (2011)
Hypotheses Result
H1
The presence of a pleasant ambient scent (compared to the absence
of a pleasant scent) will lead to enhanced (a) positive affect, (b)
arousal, (c) evaluations of the environment, (d) evaluations of
products, and (e) approach behavior.
Supported
H2
For consumers who experience intense emotions (high affect
intensity), it is expected that the presence of a pleasant ambient
scent (compared to the absence of a pleasant scent) will have a
positive effect on (a) positive affect, (b) arousal, (c) evaluations of




For consumers with high hedonic shopping motivation, it is
expected that the presence of a pleasant ambient scent (compared
to the absence of a pleasant ambient scent) will have a positive
effect on (a) positive affect, (b) arousal, (c) evaluations of the store




In the second pretest, the intensity of the same scent was determined.
In the field experiment, one hundred and ninety four customers were asked to
answer a questionnaire when leaving the store. They had to answer questions about their
affective reactions, evaluations, and approach behavior toward the store environment and
products. Two days later, the participants were contacted for an online survey about their
shopping motivation and affect intensity. Of the 194 participants in the field experiment,
129 answered the online questionnaire. As a result, the sample of the experiment was of
one hundred and twenty nine customers.
After processing the data, it was found that the presence of an ambient scent had
a positive effect on all the dependent measures for customers.
Moreover, in a high affective involvement setting, pleasant ambient scent
positively influences affective reactions experienced by a customer in a retail environment.
Individuals with high affect intensity were more sensitive to the presence of an ambient
scent, leading to enhanced positive affect, evaluations, and approach behavior. The
presence of a pleasant ambient scent had no influence on customers who did not respond
intensely to emotional stimuli.
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However, the presence of a pleasant ambient scent had no influence on customers
with high hedonic shopping motivation. In contrast to this, the presence of an ambient
scent had a positive effect on pleasure, evaluations of the store environment, and
evaluations of products made by customers with low shopping motivation although these
consumers are usually more driven by nonhedonic motives and do not actively search for
hedonic experiences.
(3) Scents, and Time and Memory
Morrin and Ratneshwar (2000) examined the impact of pleasant ambient scents
on approach behaviors in terms of attention or the amount of time consumers take to
evaluate stimuli encountered in the environment.
During the experiment, subjects were exposed to a large number of brand names
and were asked to evaluate each of them. The expected approach behaviors in the
pleasantly scented environment were better evaluations of the brands, and longer times to
complete the evaluations.
Table 2-12 Hypotheses in Morrin and Ratneshwar (2000)
Hypotheses Result
H1
Subjects in a pleasantly scented environment will rate brands
(especially unfamiliar brands) more favorably than will
subjects in an unscented environment.
Supported
H2
Subjects in a pleasantly scented environment will pay more
attention to brands (especially unfamiliar brands) than will




Subjects in a pleasantly scented environment will exhibit
higher recall of brands (especially unfamiliar brands) than
will subjects in an unscented environment.
Supported
H3b
Subjects in a pleasantly scented environment will exhibit
more accurate recognition of brands (especially unfamiliar
brands) than will subjects in an unscented environment.
Not
supported
During the pretest, 27 subjects were asked which of the four pleasant scents
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(rosemary, lavender, geranium, eucalyptus) was more liked, more pleasant and more
familiar. They were presented with four small glass bottles containing a cotton ball with
three to four drops of essential oil and asked to sniff them in a random order
approximately 15 cm from the nose and evaluate the scents in measures of pleasantness,
liking, and familiarity. The most liked scent was found to be geranium. As a result, the
scent of geranium was used in the experiment.
In the experiment, subjects had to sit in front of a computer in one of the
conditions (scented or not scented) and evaluate 42 target brands (34 familiar and 8
unfamiliar) one by one in random order. The computer captured both the brand rating
and the time taken to rate each brand. Then the subjects were taken in an unscented
room and asked to complete a 5 minutes distracting task to clear out short-term memory.
Then, subjects were brought back in the original room and they were asked to complete a
surprise free recall task in which they listed as many brands as they could recall. Next,
they were asked to participate in a computer-based recognition task.
During the experiment, the sample consisted of 50 undergraduate students.
The independent variables used in the test were scent, and brand names.
The dependent variables were pleasantness, arousal, dominance (measured with
Mehrabian and Russell’s (1974) scale); brand evaluation (obtained on a scale from 1 = not
at all favorable to 9 = extremely favorable), brand recall (the proportion of familiar and
unfamiliar brands correctly recalled), and brand recognition accuracy (the number of
correct hits minus the number of false alarms recorded for each subject).
The first conclusion of this study concerns the impact of ambient scent on
consumer memory processes. Because subjects in the scented condition recalled more
unfamiliar brands, it can be concluded that the presence of a pleasant ambient scent
causes subjects to extend additional processing efforts on unfamiliar brand stimuli. In
addition, the longer processing times in the scented condition suggested that the subjects’
improved memory for unfamiliar brands is mediated by the amount of time subjects spent
evaluating the brands in the environment (attention).
The second conclusion concerns the mediating variable responsible for improved
evaluation of stimuli encountered in the scented condition. This research suggests that
another aspect of odors, neither pleasantness nor arousal, influence brand evaluations.
The third conclusion of this study concerns the moderating effect of stimulus
novelty on the impact of pleasant scents on consumer information processing (attention,
memory, and evaluation). Pleasant ambient scents improve evaluations of less pleasing
products but not of products that were already positively evaluated.
For retailers, the implications of this study are that using a pleasant scent in the
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store may improve evaluations of new items but perhaps not of the items that are already
well known.
Limitations of this study are the fact the experiment was held in a laboratory, not
in a shopping environment. In addition, the subjects did not notice the presence of any
scent in the environment.
The findings of Morrin and Ratneshwar (2000) are equivocal in regard to
questions such as whether the ambient scent can help create better memory for branded
products.
Therefore, in 2003 Morrin and Ratneshwar published another paper in which
they demonstrated that when a pleasant ambient scent is present during the brand
exposure phase, subjects spend more time examining the stimuli. Moreover, they found
that the presence of an ambient scent improves subjects’ recall and recognition of brand
names with attention playing a mediating role in enhancing brand memory.
They conducted two experiments in the context of an incidental learning task in
which subjects were exposed to brand information through digital photographs of actual
products on a computer screen.
They used the results of two pretests in preparation for the main experiment.
The first pretest was the one conducted in Morrin and Ratneshwar in 2000 in
which they selected geranium as the pleasant scent in the experiment.
The second pretest was conducted on 21 students with the purpose of choosing a
scent as pleasant as geranium but much less inappropriate for toiletry and household
cleaning products. The subjects expressed their opinion in the same manner as in the first
pretest about six scents that were geranium, nutmeg, spearmint, cloves, tangerine, and
cinnamon.
As a result, the smell of cloves was rated just as pleasant as geranium, but much
less appropriate for toiletry and household goods so it was chosen.
In Study 1, ninety native English-speaking students were assigned to one of the
three scent conditions (congruent scent, incongruent scent, and no scent) and exposed to
68 familiar and unfamiliar brands (thirty-four in the encoding and all sixty-eight in the 24
hours apart retrieval phase of the experiment) of toiletry and household cleaning
products.
In the encoding phase, subjects entered the room, filled in a detailed screening
questionnaire that assessed hunger, thirst, smoking habits, and allergies. Then, they
completed the PAD scale (Mehrabian & Russell, 1974) and sat in front of a computer and
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evaluated the brands on the screen.
In the retrieval phase (24 hours later), subjects returned to the same room (same
condition as in the encoding), and were administered a surprise free recall task, then they
were given a computer-based recognition task.
Table 2-13 Hypotheses in Morrin and Ratneshwar (2003): Study 1
Hypotheses Result
H1
H1a The presence of pleasant ambient scent will increase
approach behavior and therefore increase brand attention.
Supported
H1b
Scent congruency with product category will enhance the
effect of ambient scent on brand attention.
Not
supported
H1c Subjects will attend more to unfamiliar (versus familiar)
brands, an effect mediated by scent.
Supported
H2




Scent congruency with product category will enhance the








Scent congruency with product category will enhance the
effect of ambient scent on brand recognition accuracy.
Not
supported
The dependent measures of the study were attention (viewing time), brand recall
accuracy (the number of familiar and unfamiliar brands correctly recalled), brand
recognition accuracy (the number of correct hits minus the number of false alarms
recorded for each subject), and moods and arousal states.
The first conclusion of Study 1 can be formulated in such a way that the presence
of a pleasant scent (congruent or incongruent) increased subjects’ attention to brand
stimuli, and improved consumer memory for both familiar and unfamiliar brands.
As a second conclusion, congruent ambient scent as well as incongruent ambient
scents had about the same degree of impact on brand recall and recognition, therefore the
impact of scent congruity on brand memory could not be assessed in this study. Rather, it
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was shown that pleasant scents merely induce people to remain longer in a given
environment, making them process brand stimuli more in-depth.
In Study 2, the role of environmental reinstatement (same condition at retrieval
and encoding) and the role of state dependency were tested.
Sixty native English-speaking students participated in two 24 hours away
sessions (encoding and retrieval). The tasks in the experiment were the same as in Study 1,
with the exception that scent congruency was not tested and that scent awareness was
probed at the end of the experiment.
Table 2-14 Hypotheses in Morrin and Ratneshwar (2003): Study 2
Hypotheses Result
H1
H1a The presence of a pleasant ambient scent at encoding will
increase brand attention.
Supported
H1b Subjects will attend more to unfamiliar (versus familiar)
brands, an effect mediated by scent.
Supported
H2









H3a The presence of pleasant ambient scent at encoding will
increase brand recognition accuracy.
Supported
H3b
The presence of a pleasant ambient scent at retrieval will
improve brand recognition accuracy.
Not
supported
The findings in Study 2 provided corroboration for the results in Study 1
regarding the facilitating effects of ambient scent on brand recall and brand recognition.
The design of the experiment enabled the authors to evaluate whether attention at the
point of brand exposure was the key factor driving the memory results or whether factors
such as environmental reinstatement or state-dependency were implicated, as well.
Study 2 results showed that brand memory was affected only by the presence of
ambient scent at encoding. The presence of an ambient scent at encoding increases
attention, and the addition of new independent variables to the analysis of brand
recognition diminished the effect of ambient scent on memory. Therefore, it was
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concluded that ambient scent influences memory through enhanced attention during
brand encounters. However, the presence of ambient scent in the environment had no
influence on subjects’ brand recall or recognition.
In total, it can be concluded from this paper that pleasant ambient scents, not
scents that share a semantic connotation with the product, improve consumers’ memory
performance. It is more important if a scent can make people stay longer in the
environment, thus, making them pay more attention to brand stimuli. Moreover, this
study does not support the theoretical possibility that ambient scent improves memory by
a process of environmental reinstatement.
This research clearly demonstrates that consumers are likely to devote more
attention to stimuli encountered in a pleasantly scented environment. Moreover,
congruency of the ambient scent with the product category does not seem to be a relevant
factor in memory improvement.
(4) Scents and Decision Making
Mitchell, Kahn, and Knasko (1995) examined the impact of ambient scent on
consumer decision-making processes in two experiments.
They found that the presence of a congruent ambient scent, versus an
incongruent scent, could increase the amount of time consumers take to make purchase
decisions and the extent of variety-seeking behavior. In addition, they found that subjects
in the congruent scent conditions produce more self-references and self-generated
insertions than subjects in the incongruent conditions.
In Experiment 1, seventy-seven university students were seated at a personal
computer and were instructed to complete their task by following all the instructions that
came up on the screen. When they completed their task, they were asked to complete a
free recall of all the information they read in their task. In the end, they were asked to
complete a questionnaire about the odor of the testing room.
The independent measures were congruent scent, incongruent scent and no scent.
The dependent measures were information search (the variability of information a
requested across attributes by each subject), choice (the item chosen at the end of the task),
and memory (number of explicit recall written, number of self-references, total recalled
attributes, number of words written).
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Table 2-15 Hypotheses in Mitchell, Kahn and Knasko (1995): Experiment 1
Hypotheses Result
H1 Scent congruency influences consumers’ memory. Supported
H2 Scent congruency influences consumers’ information search. Supported
H3 Scent congruency influences consumers’ choice. Supported
In Experiment 1, it was found that in the congruent (compared to incongruent
odor condition) odor condition, subjects generated more self-references and more
insertions. Subjects in the incongruent odor condition spent less time working than did
subjects in the congruent odor condition. Furthermore, subjects in the congruent-odor
condition were more likely to choose the least preferred choice. Choice shares were more
evenly spread across the four options in the congruent scent condition.
The conclusion of Experiment 1 is that the congruence of the ambient store
influences consumer decision-making. Subjects in the congruent-odor condition were
more holistic in their processing and looked more evenly at all the attributes, rather than
screening for the salient attributes. Subjects in the congruent-scent condition were more
likely to go beyond the information received, relying more on inferences and
self-references.
In Experiment 2, seventy-eight students were randomly assigned to one of the six
conditions. Three ambient odor conditions (chocolate (congruent with chocolate
assortments), floral (congruent with floral arrangements), and no scent) were crossed with
two product categories (chocolate assortments and flower arrangements). The subjects
were seated at a computer and they were asked to imagine that their room was chosen for
a school display. They were asked to place every day (21 days) a flower or a chocolate
assortment on a small table in a conspicuous place. They were instructed to choose
themselves the assortments they would place every day. After they finished choosing the
21 assortments, they were asked to complete a questionnaire to assess their mood.
The dependent variables collected in the study were variety seeking behavior (the
number of items included in the choice set, entropy (maximum when choice shares of the
items included were equal and low if one alternative dominated), number of switches,
perceived distance and switching (including similarity and switching), and perceived
distance (the repeated choice of the same alternative would be counted just once) and
choice.
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Table 2-16 Hypotheses in Mitchell, Kahn and Knasko (1995): Experiment 2
Hypotheses Result
H1 Scent congruency influences consumers’ variety seeking behavior. Supported
H2 Scent congruency influences consumers’ choice. Supported
H3 Scent congruency influences consumers’ mood and arousal.
Not
Supported
When the congruent and incongruent conditions were compared, a significant
effect of congruency was found in all the variety seeking behavior measures. Subjects in
the congruent-odor condition switched significantly more, had more relative dissimilarity
between contiguous choices, and showed more contiguous dissimilarity when switching
than the subjects in the incongruent condition. However, subjects in the congruent scent
condition were less polarized in their choice behavior and spread their choices more
evenly across the alternatives. The third hypothesis was not supported because there was
no significant difference in subjects’ moods between the three groups.
In conclusion, when the odor is congruent with the product class, cognitive
enrichment or increased cognitive flexibility may be occurring. In contrast, when the odor
is not congruent, cognitive interference may be occurring. More specifically, when the
information activated in memory is incongruent with the products class, the task becomes
cognitively more difficult for the consumer and the recall of information relevant to the
task being done may be inhibited because of interference from the information activated
by the ambient scent.
(5) Congruency between Scents and Products
Matilla and Wirtz (2001) suggested that pleasant ambient stimuli are perceived
more positively when their arousing qualities match.
A field test in a gift shop was employed, where scents (no scent, low arousal scent,
and high arousal scent) were combined with music (no music, low arousal music, and high
arousal music).
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Table 2-17 Hypotheses in Matilla and Wirtz (2001)
Hypotheses Result
H1 Matching arousing dimensions (vs. mismatching) of scent and
music will lead to enhanced pleasure.
Supported
H2 Matching arousing dimensions (vs. mismatching) of scent and
music will lead to enhanced approach behavior.
Supported
H3 Matching arousing dimensions (vs. mismatching) of scent and
music will enhance perceived positivity of the store environment.
Supported
H4 Matching arousing dimensions (vs. mismatching) of scent and
music will lead to enhanced impulse buying.
Supported
H5 Matching arousing dimensions (vs. mismatching) of scent and
music will lead to enhanced satisfaction.
Supported
Two hundred and forty seven customers participated in the survey.
It was shown that environmental stimuli should not be considered in isolation
because, though individuals perceive discrete stimuli, the total configuration of cues is the
thing that influences consumer responses to the environment.
In addition, when the arousal levels of ambient scent and background music
matched, consumers’ evaluations of the shopping experience were enhanced. For example,
when matching the low arousal scent (lavender) with low arousal music resulted in higher
evaluations than combining low arousal scent with high arousal music, or high arousal
scent with low arousal music.
Schifferstein and Blok (2002) examined whether the degree of thematic
congruence between the ambient scent and the product (magazine) affected the sales of
the product (magazine). They investigated whether the presence, as compared to the
absence, of a pleasant ambient scent increases sales for products.
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Table 2-18 Hypotheses in Schifferstein and Blok (2002)
Hypotheses Result
H1
An ambient scent that is not related to the product will not




Ambient odor (a) increases sales for thematically congruent




In order to check the hypothesis described above, a pretest and a field experiment
was conducted.
The pretest was performed with the purpose of finding two scents that are
typically associated with different themes and are perceived as congruent with different
types of magazines. The two scents were selected out of five very different in character
scents that the experimenter expected that the subjects would judge as congruent with
magazines.
25 respondents recruited in the shopping mall served as subjects. The
respondents were subject to interviews in their own living rooms. They were asked to open
a jar near the nose, smell the odor and close back the jar. They could repeat this as many
times as they felt needed while filling in the questionnaire. After they had finished filling
in the questionnaire for one scent, they were asked to wait for one minute before sensing
the next scent.
In the questionnaire, there were questions that asked subjects about scents’
pleasantness, familiarity, stimulating power, and intensity on a 7-point scale. The scent
that obtained similar ratings for all the four scales was chosen for the main study.
Repeated-measures analysis of variance (ANOVA) with scent as the
within-subject factor was performed. As a result, the scent of sunflower and the scent of
grass were chosen for the main study.
In the main study, authors tried to quantify the effects of two odorants on
purchases for six specific magazines in three bookstores comparable in size and design.
There were three conditions tested: no scent, scent of sunflower, and scent of grass.
The dependent measures in the test were the weekly sales for each product
category and the number of items sold for six individual magazines.
A MANOVA was performed on the data collected during the field experiment and
it was found that the present of a pleasant ambient scent did not affect sales in general.
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However, ambient scent neither increased sales of thematically congruent magazines nor
decreased sales of thematically incongruent products. Thereby it was concluded that the
presence of a (in) congruent scent alone in the environment does not influence sales of a
particular product that competes with similar products for customer selection. Authors
propose that joint odor-product presentations on previous occasions are necessary to
obtain an effect on within-category choices.
Spangenberg, Grohmann and Sprott (2005) investigated the effects of combining
music with scents in a mock retail environment.
The authors made an experiment right before Christmas using Christmas music
(or non-Christmas music) and scents specific to Christmas (or no scent) as ambient
stimuli.
One hundred and thirty students participated as subjects in the experiment.
The independent variables were the olfactory stimuli and music stimuli.
The dependent variables were subjects’ evaluations of the retail environment,
evaluations of the store, and evaluations of store merchandize.
The results indicate that the effects of adding an ambient Christmas scent are
moderated by the nature of the background music. Compared to no ambient scent and
Christmas music, a Christmas ambient scent in the presence of Christmas music led to
more favorable attitudes, stronger intention to visit the store, greater pleasure, greater
arousal, greater dominance, and more favorable evaluations of the environment.
However, no effect was found with regard to attitudes towards the merchandize.
In contrast, the addition of a Christmas ambient scent to non-Christmas music condition
had no effect on subjects’ pleasure or perception of the environment, and led to less
favorable store attitudes, lower attitudes towards the merchandise, weaker intention to
visit the store, and lower levels of dominance.
In conclusion, the results of this experiment indicate that consistency between
ambient scent and music in a retail setting leads to more favorable evaluations of the store,
its merchandize and store environment.
Spangenberg, Sprott, Grohmann and Tracy (2006) focused on congruity between
an ambient scent and a gender-based product category that has no inherent scent in a real
clothing store.
The experiment in the study examined the effects of congruent versus
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incongruent ambient scent. A control condition was not included in the experiment
because the authors were not interested in the effects of the presence of a scent but in the
appropriateness of the ambient scent.
Tabel 2-19 Hypotheses Spangenberg, Sprott, Grohmann and Tracy (2006)
Hypotheses Result
H1
Ambient scents that are gender-congruent (vs. gender-incongruent)




Consumers shopping in a gender-scent-congruent environment will
exhibit approach behaviors, however, consumers shopping in a
gender-scent-incongruent environment will exhibit avoidance
behaviors.
Supported
H3 Internal consumer responses mediate the effects of ambient scent. Supported
First, a pretest was done with the purpose of choosing the gender-congruent and
incongruent scents. 300 subjects were assigned randomly to one of the twelve tested
scents after which they had to fill in a questionnaire about the gender orientation,
pleasantness and the perceived intensities of the scent.
As a result, Vanilla was chosen as the feminine scent and rosemaroc as the
masculine scent used in the main study.
181 shoppers participated in the main experiment. The dependent variables were
overall evaluations of the store, evaluations of merchandise, perceived time spent in the
store, actual time spent in the store (though not used in the analysis), and intentions to
visit the store.
The results showed that the nature of ambient scent had a significant impact on
store and merchandise evaluation and approach behaviors. Moreover, congruity of
ambient scent is positively related to the environmental quality scale that relates
significantly to the dependent measures in the study. However, incongruence, on the
contrary, weakens its influence on the dependent variables.
In conclusion, this study demonstrated that shoppers evaluate the store and its
merchandize more favorably in the presence of an ambient scent congruent with
gender-based products in comparison to an incongruent scent. Similar conclusion can be
made for the effects of congruence on approach behaviors.
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Bosmans (2006) examined when and in which way ambient scents affect product
evaluations, as well as conditions in which scents affect these product evaluations.
The study assumes that ambient scents elicit emotional responses that can
influence product and store evaluations. In addition, it assumes that because scents are
extraneous environmental cues, consumers are likely to correct for scent’s erroneous
influence. This correction depends on how congruent the scent is with the product
category, how salient the extraneous influence is and consumers’ motivation to correct for
possible extraneous influences.





When the ambient scent is not salient, pleasant
ambient scents increase product evaluations,




When the ambient scent is salient, pleasant ambient
scents increase product evaluations only when they are





When processing motivation is low, pleasant ambient
scents increase product evaluations, regardless of their
congruence with the product category.
Supported
H4
When processing motivation is high, pleasant ambient
scents increase product evaluations only when they are





When the ambient scent is highly congruent with the
product category, it continues to affect product




When the ambient scent is of medium congruence with
the product category, it affects product evaluations
when processing motivation is low but it does not
affect when processing motivation is high.
Supported
H7
When the ambient scent is incongruent with the




Three experiments were conducted with the purpose of testing the hypotheses
written above.
Experiment 1 tested Hypothesis 1 and Hypothesis 2. It investigated whether
consumers correct for the influence of pleasant ambient scents when they are made aware
of their presence.
During a pretest with the purpose of finding two scents that were just as
congruent with the product advertised but did not differ with respect to their hedonic
properties thirty volunteer undergraduate students acted as subjects. They were asked to
sniff as many times as they needed the opaque bottles labeled with numbers that
contained the scent. The congruency was asked on a 9-point scale through a question
about the appropriateness of the scent for the orange juice presented in the advertisement.
Using Fisher’s (1974) scale, both scents were found to be equally pleasurable and arousing.
The citrus scent was perceived as more appropriate than the forest scent to the orange
juice.
In Experiment 1, eighty undergraduate students who received monetary
compensation of 5 dollars participated in the experiment. They were randomly assigned to
one of the five experimental conditions included in the test: salient and congruent ambient
scent, salient and incongruent scent, not salient and congruent scent, not salient and not
congruent scent, and no scent.
Subjects participated in groups of two or less and were asked to evaluate a new
product (orange juice) on a 9-point scale.
In the salient scent conditions, consumers were told in the beginning of the
experiment that a scent was used in the environment and that the purpose of the
experiment was to understand the effect of scent on their behavior. In the no salient
condition, there was no reference made about the presence or absence of any ambient
scent.
A two-way analysis of variance was performed with salience and congruence as
independent variables and evaluations as the dependent variable. As a result, in the case of
no salient scent condition, there was no difference between the congruent and incongruent
conditions in regard to the juice brand evaluations. In addition, evaluations in both
congruent and incongruent conditions were higher than in the unscented condition. In
case of salient scent condition, when the scent was congruent with the product, the
evaluations were more positive than when the scent was incongruent. Moreover,
evaluations in the congruent condition were higher than in the unscented condition, but
evaluations in the incongruent condition did not differ from evaluations in the unscented
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condition.
In conclusion, subjects corrected for the influence of incongruent ambient scent
only when the extraneous influence of the scent was made salient. In contrast to this,
congruent ambient scents influenced product evaluations even when their extraneous
influence became salient.
Experiment 2 tested Hypothesis 2 and Hypothesis 3. It was conducted with the
purpose of examining whether consumers control for influence of pleasant ambient scents
when they have sufficient motivation to correct for their extraneous influence. In addition,
the experiment purposed to examine the mediating role of consumers’ reactions in the
relationship between ambient scents and product evaluations.
One hundred and eighteen undergraduate students were randomly assigned to a
condition: high processing motivation and congruent scent, high processing motivation
and incongruent scent, high processing motivation and no scent, low processing
motivation and congruent scent, low processing motivation and incongruent scent, and
low processing motivation and no scent. They were asked to evaluate a new brand of
grapefruit juice presented as a colored print advertisement.
Motivation to process the information was measured using the NFC developed by
Cacioppo and Petty (1982). Need for cognition was measured at the end of the experiment
through “some unrelated filler tasks” (Bosman, 2006, p. 36). Evaluation was assessed the
same way as in Experiment 1.
A two-way ANOVA revealed that in the low processing-motivation condition,
evaluations in both congruent and incongruent condition were significantly more positive
than on the unscented condition. In addition, the evaluations between the congruent and
incongruent conditions did not differ. However, when processing motivation was high,
evaluations in the congruent conditions were significantly more positive than the
evaluations in the incongruent condition. In addition, no difference was found between
the incongruently scented condition and the unscented condition.
In conclusion, Experiment 2 showed that the effects of pleasant ambient scents
could be stronger than the effects of other affective cues because as long as the scent is
congruent with the product, it affects product evaluations even if the scent becomes salient
or the subjects have sufficient motivation to correct for extraneous influences. In addition,
if the scent is incongruent with the product, then consumers seem to correct for it only
when the scent becomes salient or they have sufficient processing resources to correct for
extraneous influences.
Experiment 3 tested Hypothesis 5, Hypothesis 6 and Hypothesis 7. It was
conducted with the purpose of investigating the levels of congruence of the ambient scent
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on subjects’ product evaluations and with the purpose of generalizing the results obtained
in Experiment 1 and Experiment 2.
Seventy-five undergraduate students who were compensated five dollars for their
participation were assigned to one of the conditions used in the experiment: high
processing motivation and pleasant banana scent, high processing motivation and no
scent, low processing motivation and pleasant banana scent, and low processing
motivation and no scent. The products used in the experiment were bananas (highly
congruent with the scent of bananas), apples (medium congruent with the scent of
bananas), and tomatoes (incongruent with the scent of bananas).
Subjects were asked to evaluate the fruits and vegetables of a new company. They
were handed one fruit at a time in a random order. In the high-processing-motivation
conditions, subjects were told that at the end of the evaluation process, the company
would ask them for an interview about their opinion. In the low-processing-motivation
conditions, no such statement was done.
Evaluations of the fruits and vegetables were assessed through four 9-point
evaluation items. The effectiveness of the processing motivation was assessed through a
question that asked subjects about their involvement when evaluating the products. In all
conditions, no reference was made to the ambient scent and none of the participants
noticed the presence of a scent in the environment.
An ANOVA with processing motivation and the presence of an ambient scent as
between-subjects variables and product as the within-subjects variable was performed. It
revealed that when the product was highly congruent with the scent, neither the main
effect of processing motivation, nor the interaction effect was significant. However, a
significant effect of the presence of an ambient scent found. When a scent was present, the
evaluations of bananas were more positive than when a scent was not present, regardless
of processing motivation.
When the product was of medium congruence with the scent and the processing
motivation was low, evaluations of the apple were more positive when a scent was present
than when a scent was not present. However, when the processing motivation was high,
no difference was found between the scented conditions and the unscented condition.
When the product was incongruent with the scent, consumers controlled easier
for the erroneous influence of the scent, regardless of the fact that their processing
motivation was high or low.
In conclusion, the three experiments conducted in this study demonstrate that
ambient scents (extraneous to consumers" judgmental process) influence the product
evaluations made by consumers. If the ambient scents are congruent with the product
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category, they affect product judgments with no relation to whether they become salient or
consumers are sufficiently motivated to discount their potential influences. Moreover,
incongruent scents are not salient or when consumers lack processing motivation, scents
influence consumer product evaluations; otherwise consumers are able to cope with the
influence of scent.
Parsons (2009) found that for a store that is normally odorless, the ambient scent
used in the store needs to be perceived as associated with the store-type in order for the
scent to gain positive responses from the customers of the store. In addition, Parsons
showed that if the scent were pleasant but non-associated, it would lead to negative
affective or behavioral responses.
In an experiment and a field study, in three normally odorless stores three
possible scenarios were made, namely, an associated scent present, a non-associated scent
present, and a no scent present (normal store smell).
Before the experiment, a pretest with the purpose of identifying scents associated
with the studied store was held. 49 customers of the three stores were asked to name and
describe a scent that they would associate with, or find complementary to each store. As a
result, scent of coffee was chosen as the associate scent for the bookstore, scent of perfume
for the lingerie store, and scent of soap for the appliance store.
In the experiment, 180 customers were divided into three groups and each group
had to enter one room, watch a video of the store and then complete a questionnaire in
which affect and behavioral intention were measured. For example, for group A, the
conditions were associated scent in the bookstore, non-associate in the lingerie store and
no scent in the appliance store.
According to the experiment results, the use of an associate scent in a normally
odorless store has a positive effect on shoppers’ liking of the store. Moreover, by
examining the purchase intent, it was observed, that in case of the book and lingerie stores,
the presence of a non-associate scent had a negative effect, whereas the unscented
condition had no effect. On the contrary, in case of the appliance store, the absence of a
scent had a more positive effect than the presence of an associated or non-associated scent.
Authors suggest that the results were so different possibly because there may be more
scents that are associated with the product category sold in the store, all equally
incongruent with the product, thus leading to a reduced effect of the scent used in the
experiment.
In conclusion, this study shows that normally odorless stores are in advantage
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over the stores that have a typical odor. The reason is that, for example at the florist, the
store has to smell like flowers, a scent congruent with the product, however not necessarily
associated with it. In this way, the stores cannot benefit from the effects on customers’
affect and purchase intention of the scents associated with the products they sell.
3. Emotions and Consumer Behavior
Fiore, Yah and Yoh (2000) investigated subjects’ pleasurable experiences and the
effects of atmospherics on subjects’ approach – avoidance responses toward a product
(lingerie).
Due to the product chosen for the study and the suggested display (romantic),
this study emphasized the pleasure that the customer feels when seeing a product they
want, rather than the utility of the product.
The sample used in the test was of 109 female subjects. They were each
randomly assigned to one of the four conditions: the garment (the tested product) hanging
on a hanger with no display and no fragrance, the garment in the display with no fragrance,
the garment in a display and an appropriate scent, and the garment in a display with an
inappropriate scent.
The independent variables used in the experiment were sensory pleasure,
affective pleasure and cognitive pleasure.
The dependent variables were willingness to pay, purchase intention, and attitude
towards the product.
The results of the experiment suggest that placing a product in a display
significantly enhances subjects’ willingness to pay, however it does not influence their
purchase intentions and their global attitude toward the product as compared to the
situation when the product is not shown in a display.
The results gotten from testing Hypothesis 2 illustrate that the presence of a
pleasant ambient scent may contribute to the sensory experience of the subjects, but the
intensity of the fragrance may not have been strong enough to produce a statistically
significant increase in their sensory pleasure.
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Table 2-21 Hypotheses in Fiore, Yah and Yoh (2000)
Hypotheses Result
H1
Placing the product in a display will enhance subjects’ approach




The display with pleasant environmental fragrances (vs. no





The display with appropriate environmental fragrances (vs.




The display by its mere presence will enhance subjects’ sensory




The display with appropriate environmental fragrances (vs.




Subjects’ sensory pleasure, affective pleasure and cognitive pleasure
will predict subjects’ approach responses.
Partially
Supported
When compared to an unscented display or no display at all, the pleasantly and
appropriately scented display had a significant impact on purchase intentions, attitude
toward the product and willingness to pay. However, inappropriately scented display had
no such impact on subjects’ behavior. This result supports the importance of
appropriateness between the ambient scent and the product displayed.
Additionally, sensory pleasure, emotional pleasure and cognitive pleasure was
different across the conditions which means that scent does influence them, yet, emotional
arousal was not significantly different.
Moreover, results show that display affects sensory pleasure, and cognitive
pleasure but only partially affective pleasure. By analyzing the differences of cognitive
pleasure among the conditions, it was observed that the inappropriate scent disrupted the
formation of fantasies (cognitive pleasure was lower than the no display condition).
Moreover, according to the data, subjects’ pleasure predicted their global attitude
toward the product and purchase intentions, but not the amount of money they were
willing to pay for the product.
Seeing oneself in a fantasy involving the product predicted subjects’ attitude
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toward the product and their purchase intentions the most.
The results of the present studies suggest that the cognitive experiences
associated with the product are more important than the tangible qualities of the product
when shaping customers’ purchase decisions. Moreover, the environment in which the
products are sold helps customers create intangible qualities through fantasizing about
ways, places, time, etc. of using the product.
Chebat and Michon (2003) tested the effect of ambient scent in a shopping mall
environment. They built two models and compared them.
The first model (shown in Fig. 2-5 on the following page) was based on the
environmental psychology theory developed by Mehrabian and Russell’s (1974). The first
model suggests that atmospheric cues (ambient scent) generate pleasure and arousal, and,
in turn, an approach avoidance behavior (better mall perceptions, more positive product
quality and more money spent in the store).
Fig. 2-5 Model 1 (Affect-cognition model)
(Source) Chebat and Michon (2003, p. 535)
The second model (illustrated in Fig. 2-6) is based on Lazarus’ (1991) cognitive
theory of emotions and suggests that shoppers’ perceptions of the store and product
quality mediate the effects of ambient scent on emotions and spending behaviors. In other
words, consumers first measure the quality of the products and then they feel pleasure or











Fig. 2-6 Model 2 (Cognition-affect model)
(Source) Chebat and Michon (2003, p. 536)
According to the models described on the previous page, the authors formulated
the following hypotheses:
Table 2-22 Hypotheses in Chebat and Michon (2003)
Hypotheses Result
H1
H1a A light and pleasing ambient scent arouses consumers. Supported
H1b

























A light and pleasing ambient scent directly affects consumers’
perception of the shopping environment.
Supported
H4b
A light and pleasing ambient scent influences consumers’
perception of product quality.
Supported
H5
Consumers’ perceptions of the retail environment and of
product quality foster a more favorable shopping mood
resulting in more money being spent.
Supported












environment was not modified, whereas in the second wave, a citrus scent (not congruent
with any product) was diffused in the mall’s main corridor between two big retailers.
In the first wave, 447 subjects completed the questionnaire and in the second
wave – only 145 customers. Subjects were probed in their perception of product quality
and shopping mall perceptions. Subjects’ pleasure and arousal was measured and the
amount of money they had spent in the mall was noted.
The results of the structural equation model performed suggest that Model 2 –
based on the cognitive theory – has a better fit than Model 1 – based on emotional theory.
This supports the idea that ambient scent influences first cognition and then affect that, in
turn, influences approach/avoidance behaviors.
According to Model 1, the effect of ambient scent on consumers’ mood cancels
itself through arousal and pleasure (positive on arousal and negative on pleasure). Arousal
influences pleasure. Pleasure mediates consumers’ perceptions of the retail environment
and product quality. Retail atmospherics influence perceptions of product quality.
However, in the end, perceptions of the retail environment and product quality have very
little effect on consumers’ spending.
According to Model 2, presence of an ambient scent influences the perception of
the shopping environment of product quality. The perception of mall atmospherics
influences the feeling of arousal. Pleasure is influenced by product quality and stimulated
by arousal. Shoppers’ spending is mediated primarily by perceptions of product quality,
not by mood.
In conclusion, ambient scent contributes to building a favorable perception of the
mall atmosphere and indirectly of product quality. Ambient scent affects shoppers’
perception that influences consumers’ mood, however, mood contributes very little on
shoppers’ spending. Moreover, they conclude that the importance granted to emotions in
the store atmospheric literature may have been overstated.
Bigne, Andreu and Gnoth (2005) analyzed how visitor emotions in a theme park
influence satisfaction and behavioral intentions.
The authors built and tested two competing models combining emotions and
cognition. The first model was derived from the environmental psychology research
stream developed by Mehrabian and Russell in 1974. It is based on the idea that visitor’s
arousal generates pleasure that generates approach/avoidance behavior. The second
model is based on Lazarus’ (1991) cognitive theory of emotion, where emotions are elicited
by visitor’s disconfirmation of the theme park.
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Tabel 2-23 Bigne, Andreu and Gnoth (2005)
Hypotheses Result




Visitor arousal contributes to positive
disconfirmation, which is derived from cognitive
evaluations of their theme park experience.
Supported
H3


















Visitor satisfaction positively influences the loyalty
towards the theme park.
Supported
H5b
Visitor satisfaction positively influences the
willingness to pay more.
Not Supported
(Model 1)
H6 The pleasure dimension positively influences visitors’
loyalty behavior.
Supported
H7 Positive disconfirmation contributes to the levels of




The visitor’s positive disconfirmation contributes to
the feelings of pleasure. (Only Model 2)
Supported
H8b
The visitor’s positive disconfirmation contributes to
feelings od positive arousal. (Only Model 2)
Supported
A qualitative and quantitative approach has been adopted to test the hypotheses
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because of the effects of the intrinsic peculiarities of emotions and consumer satisfaction
during a service experience on the research methodology.
When comparing Model 1 and Model 2, both had good fits, but the latter model
still had a better fit than the first one. As a result, the study demonstrates that the model
that depicted cognition (disconfirmation) as an antecedent to emotion fits better the
sample of 200 people that the study is based on. In other words, visitors’ disconfirmation
(cognitive emotions) better explains ambient scent’s influence on consumer behavior, than
do arousal and pleasure.
As a result, it was concluded that cognitive disconfirmation evokes arousal, which,
in turn, influences feelings of pleasure. Additionally, the study shows that consumer’s
willingness to pay more for the same service is more likely to be induced by
disconfirmation than by satisfaction alone.
Lin and Chiang (2010) attempted to embed perceived experiential value into the
integrated model of perception and behavior intention to exploit the relationships between
environmental stimuli, perceived service quality, perceived merchandize quality,
perceived price, emotion, and behavior intention.
The environment chosen for the experiment was a restaurant due to the presence
of many sophisticated cues.
In the restaurant, 314 customers were invited to fill in the questionnaire after
finishing their meal. From the 314 subjects, only 264 were used (the rest were invalid or
with missing answers) in the analysis.
The results suggest that emotional care is an essential aspect of experiential value
that is likely to influence consumers’ perceptions.
In other words, the results of the experiment proved that social cues influence
consumers’ perception on food quality and service quality. However, social cues were
found to insignificantly influence perceived price and emotions.
Moreover, ambient and design cues were found to directly influence perceived
service quality and emotion. In contrast, ambient cues do not change consumer perception
of food taste and food quality, even though they can improve the emotional state of the
consumer. However, there is a possibility that this result could be due to the fact that the
environment chosen for the experiment was a restaurant.
In addition to its influence on consumers’ perception, store environment
negatively influences consumers’ perceived price. The reason given by the authors is that
customers in a positive emotional state would perceive a lower sacrifice or psyche cost for
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the same service as customers in a negative emotional state.
Table 2-24 Lin and Chiang (2010)
Hypotheses Result
H1
Social cues are positively related to consumers’ (a) perceived
service quality, (b) perceived merchandise quality, (c)






Ambient cues are positively related to consumers’ (a) perceived
service quality, (b) perceived merchandise quality, (c)






Design cues are positively related to consumers’ (a) perceived
service quality, (b) perceived merchandise quality, (c)






















The perceived experiential value would positively influence the
behavior intention.
Supported
In addition to its influence on consumers’ perception, store environment
negatively influences consumers’ perceived price. The reason given by the authors is that
customers in a positive emotional state would perceive a lower sacrifice or psyche cost for
the same service as customers in a negative emotional state.
Other results of the experiment show that there is a possible cause and effect
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between cognitive perceptions and affective reflection. The study finds an indirect effect of
design cues on perceived price in which emotions act as mediators.
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Chapter 3: Hypotheses Development
The purpose of this study is to show the effects ambient scent has on Japanese
consumers’ behavior by using empirical data.
Therefore, based on the studies reviewed earlier and others the description of
which will follow, five hypotheses were formulated. In the following pages, a short
description and the reasons for developing such hypotheses will be discussed.
If ambient scents were to be treated as a novel stimulus (it is still not so used in
shopping environments), then it would stand out and capture added attention because it
does not match one’s expectations (Martindale, 1991). Moreover, scents act as cues for
pleasant and approachable stimuli (Goldstein, 1996), in this way increasing consumer’s
approach behaviors such as spending more time viewing the products. This additional
attention in processing the products would result in better learning and stronger
associations in subjects’ long-term memory, which will be shown through better recall.
According to Bone and Ellen (1999), the sense of smell is most closely linked to
the emotional center of the brain, which facilitates smell’s influence on consumer moods.
Baron and Bronfen (1994) showed that pleasant fragrances can influence
work-related behavior (e.g. word construction task), and that such effects may be
mediated, by increments in positive affect. In other words, ambient scent increases
subject’s arousal levels, which in turn may result in better performance in cognitive tasks.
Scent contributes to building a favorable perception of the shopping environment
(Chebat and Michon, 2003).
In addition, store image positively impacts product quality and perceived price
(Champion et al., 2010)
Spangenberg, Crowley and Henderson (1996) found that pleasant scents
improved shoppers’ evaluation of both store environment and store merchandise as well
as increased shoppers’ intent to revisit the store.
Morrin and Ratneshwar (2003) showed that scent has a more positive impact on
unfamiliar brand evaluations, because these evaluations are constructed on the spot and
the result is affected by the environment, or, in the case of this study, by smell.
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Many studies state that just the presence of a pleasant scent is enough to
influence customer’s shopping experience, however, according to Bone and Jantrania
(1992), congruity between the product and the scent is also very important when
customers evaluate products. Moreover, Mitchell, Kahn, and Knasko (1995) showed that
congruity between stimuli facilitates retrieval of previously stored information and
judgments.
Therefore, Hypothesis 1 was formulated as follows:
H1: In a congruently-scented environment as compared to an unscented one, subjects
will a) be in a better mood, b) give better product evaluations, c) have stronger
buying intentions, d) be willing to pay more for the products, and e) will remember
the product better.
The sense of smell is believed to act as a “perceptual gatekeeper” that helps the
human body to understand what stimuli could hurt it and what stimuli could do it good
(Goldstein, 1996). As a result, pleasant ambient scents could increase consumers’
approach avoidance behaviors. One such behavior may be the time consumers take to
walk around the store and check out different products.
Knasko (1995) found that subjects in a scented environment took longer time to
view and evaluate the slides than subjects in the unscented environment.
Therefore, Hypothesis 2 was formulated as follows:
H2: In a congruently scented environment as compared to an unscented one, subjects
will spend a) more time to evaluate brands but b) will feel they had spent less than
they actually did.
Aromas have the ability to affect shoppers’ emotional states (Gulas and Bloch,
1995; Chebat and Michon, 2003). Thereby, when shoppers encounter a pleasant scent,
they may feel some elevation in mood (Gulas and Bloch, 1995; Spangenberg, et al., 2006).
An elevation in arousal has a positive effect on the consumer’s pleasure.
Sherman, Mathur and Smith (1997) suggested that consumers’ emotions are a
mediating factor in the shopping process. They confirmed that although cognitive factors
affect store selection and planned purchases within the store the most, the environment in
the store and the emotional state of consumers are also important determinants of
purchase behaviors.
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Therefore, Hypothesis 3 was formulated as follows:
H3: In a congruently scented environment, subjects’ mood will be associated with a)
increased arousal and b) pleasure c) that is also influenced by arousal.
The time spent evaluating the brands will mediate effects of ambient scent on
memory processes and brand evaluations (Morrin and Ratneshwar, 2003).
According to Swinyard (1993), mood interacts with involvement and shopping
experience. As a result, subjects that are involved were found to magnify their evaluations
of the shopping experience. In addition, subjects in good moods evaluated good
experiences even more positively.
Therefore, Hypothesis 4 was formulated as follows:
H4: In a congruently scented environment, a) mood will influence brand evaluation,
consumers’ willingness to pay, and consumers’ buying intentions and b) this effect is
mediated by attention.
As a result of the hypotheses formulated above, the following model was
hypothesized:










It is expected that scents would also act as subliminal cues. Subjects who shop in
a scented environment, will choose products that are congruent with the scent dispersed
in the environment.
Therefore, Hypothesis 5 was formulated as follows:
H5: a) Subjects in the scented environment will choose products that are congruent with
the scent in the environment whereas b) subjects in the unscented environment will
be divided.
In summary, ambient scent in the atmosphere may result in consumers feeling
more aroused and as a consequence, feeling more pleasure. Because they would want to
feel these two elevations in their mood for a longer time, they will try to spend more time
in the store. More specifically, they will check more products and possibly buy one of
them.
In addition, because customers feel good, they will perceive what they see around
them more positive than they would if they were in the same store with no scent in the
environment. As a result, they will be ready to buy more products and even pay more for
them. Moreover, checking out products for a longer time, will make them remember those
products and their characteristics, in such a way, the possibility of them coming back to
the store to buy them will also increase. However, memory works two ways. One, as it was
written before, they would remember the products better. And the second one, subjects
will remember the store as being a place where they feel good, thus, more willing to come
back.
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Chapter 4: Study 1
This first study was conducted similarly to a laboratory experiment, in two steps:
1. The first step was the pretest during which the product and the scent
(congruent to the product) used in the experiment were selected.
2. The second step was the experiment itself conducted on the premises of a
university in Tokyo during school days in a few classrooms over a period
of 2 weeks.
1. Pretest
(1) Purpose and Measures
The pretest was conducted with the purpose of choosing a product and a scent
that in consumer’ minds were appropriate or associative.
Subjects were given three products that they had to evaluate how associative they
were with the smell they were receiving. The products were selected so as not to have any
scent of their own because it would mix with the ambient scent and change the results of
the experiment. Moreover, subjects had to be affectively involved with the products
because scent influences affection and if subjects were already affectively involved, then
the scent would just make their feelings stronger as well as make them be happier about
the products they saw. The scents were chosen to be as positively affective and arousing
as possible because they had to influence consumer behavior in the short time the subjects
were in the experiment room.
The pretest measures were collected using a one-page questionnaire that
consisted of five sections (Appendix Ch. 4_1).
In the first section of the questionnaire, subjects were explained about who was
doing the test and the purpose of the questionnaire.
In the second section, subjects were asked to write the number written on the vial
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they had received with the questionnaire in a rectangle on the questionnaire paper
(nobody forgot to write the number).
In the third section of the questionnaire, subjects had to evaluate the scent they
had received. Only one of the five scents used in the pretest was given to each subject
because the more scent human nose tries, the more difficult it becomes for it to
distinguish the scents.
Evaluations were assessed using the nine items developed by Fisher (1974) and
translated in Japanese with a person who is native in both Japanese and English. Subjects
were asked to evaluate the nine items on a 7-point scale (+3, +2, +1, 0, -1, -2, -3):
attractive/unattractive, relaxed/tensed, cheerful/depressing, positive/negative,
stimulating/boring, lively/unlively, comfortable/uncomfortable, familiar/unfamiliar,
good/bad. For example, for attractive/unattractive question, very attractive was given +3
points, not attractive and not unattractive was given zero points and very unattractive was
given -3 points.
In the fourth section of the questionnaire, subjects were questioned about how
appropriate the handed scent was to the three products (watch, wallet, purse). They were
asked to evaluate the appropriateness of the scent on a 7-point scale: from 7 = very
appropriate to 1 = very inappropriate.
In the fifth question of the questionnaire, subjects were asked personal
information: gender and nationality. Their gender was needed to check if there are any big
differences between the male subjects and the female subjects. In addition, the nationality
of the subjects was asked because culture specific experiences significantly influence odor
perception (Ayabe-Kanamura et al., 1998). This study targets Japanese consumers born
and living in Japan, therefore, it was necessary to take out all the non-Japanese subjects
who took the test.
(2) Stimuli, Subjects, and Procedure
Spangenberg, Crowley and Henderson (1996) analyzed the influence of scents on
evaluations of the store, store environment, merchandise, intentions to visit the store,
purchase intentions, actual versus perceived time, and number of products examined.
With this purpose, they conducted a pretest in which they determined the affective
dimension and activation dimension of different scents. They chose 26 scents from five
groups (floral, spices, woods, citrus and mints) and asked 704 people to fill in a
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questionnaire on one of the 26 scents. Using factor analysis they could determine the
affective dimension and activation dimension of each scent.
Based on the scents used by Spangenberg, Crowley and Henderson (1996), five
scents were chosen for this study and they were tested in the pretest of this study. Because
in the experiment the mood of the subjects will be assessed, a scent that could influence
the mood had to be chosen. Thereby, scents (one scent from each of the five groups) with a
high affective dimension score and with a high activation dimension score were chosen.
In Spangenberg, Crowley and Henderson (1996), most of the scents from the
“Florals” group scored low on both affective and activation dimension, so a well known
(familiar) scent, Lavender, was chosen. From the “Spices” group, cinnamon leaf scent was
chosen. From the “Woods” group, rosewood was chosen, and from “Citrus” group,
Bergamot was chosen. In the “Citrus” group, lemon scent scored the highest on both
activation and affective dimension, but because lemon is usually associated with cleaning
products, it was not chosen for this study. In the last group, “Mints”, peppermint scent
was chosen.
When subjects received the questionnaire, they also received a vial with one of
the scents described above. The vial had no color because colors influence consumer
perception of scents (Österbauer et al., 2005). Two to three aroma oil drops (depending on
the strength of the smell) were placed on a cotton ball inside a clear vial in such a way that
the color of the oil not to be seen to anybody opening the vial. Each vial was labeled with a
number that corresponded to the number given to the scent.
The subjects chosen for the pretest were undergraduate students at Waseda
University, Faculty of Commerce and Faculty of Law. They were approached while on a
break in the student lounge where students can spend time freely between classes.
In total, 103 students were approached. Three students were foreigners so their
questionnaire was not used in the analysis. In the end, twenty students (ten male, ten
female) for each scent (100 students in total) were used in deciding the scent and products
used in the study.
When students were approached, they were asked if they agreed to participate in
the study. Those who agreed (103 out of 110 students) were handed a vial and a
questionnaire. They filled in the questionnaire in front of the experimenter. When they
were finished filling in the questionnaire, they were thanked and given a chocolate for
their effort.
The questionnaires were taken during three days in November 2011, a time when
it was neither cold nor hot, a good environment for other stimuli not to interfere in the
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influence of scents on subjects.
(3) Results and Discussion
To calibrate the scents in conformity with their affective and activating levels,
data was analyzed using factor analysis.
Firstly, principal component factor analysis with an orthogonal rotation was
conducted. As a result, two distinct factors emerged, in this way giving proof to the
hypothesis made in before starting testing. Items loading in Factor 1 were more affective
in nature; therefore, this factor will be called “affection”. The items were “attractive”,
“relaxing”, “comfortable”, “familiar”, and “likable”. Items loading in Factor 2 were more
arousing in nature; therefore, the name of this factor will be “arousal”. The items were
“cheerful”, “positive”, “stimulating”, and “lively”.















According to Spangenberg, Crowley and Henderson (1996), it is not possible to
completely divide in two different factors the items used in the questionnaire to determine
the influence of scent on subjects’ feeling. Therefore, to test the results principal
component solution, a maximum likelihood factor analysis that is much more exact than
the principal component factor analysis was conducted. However, the results remained
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the same, as it is illustrated in Table 4-2:















After each factor had been determined, the degree of affection of activation for
each scent was calculated. Because in the experiment, subjects will be exposed to the scent
for a very short time, it is best if the scent is as affective and as activating as possible, for
its effect on shoppers’ behavior to be fast assimilated.
To determine the affective and activating strength of each scent, the data on all
the subjects were divided in five groups (according to the scent each subject has evaluated)
and the average factor score (it shows the relationship between each subject and the
resulted factors) for each dimension and each scent was calculated as follows in Table 4-3.









As it is shown in Table 4-3, Lavender was found to be negative in the affective
dimension and almost zero in the activating dimension (consistent with Spangenberg,
Crowley and Henderson, 1996). Rosewood and peppermint had negative scores in both
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affective dimension and activating dimension. Cedderwood scored very well in the
affective dimension but got a negative score in the activating one. The only scent that
scored positive in both dimensions was the scent of bergamot, therefore, the scent of
bergamot was chosen as the scent for the scented group in the experiment.
To find the product that is the most associate with each scent, the average fit
degree for each product was calculated using Excel (Table 4-4). The appropriateness
between the five smells and the three products was taken on a scale from 1 to 7 where 1
meant very appropriate and 7 very inappropriate. Therefore, the smaller the average, the
more associated the scent is to the product. Moreover, because 4 meant that the scent was
neither appropriate nor inappropriate to the product, it can be concluded that any scent
and product fit value smaller than 4 (association<4) would shows that the scent is
appropriate to the product, and the smaller the value, the more appropriate the pair
becomes. However, any value bigger than 4 (association>4) shows that the product and
the scent are not appropriate, and the bigger the fit value becomes, the less appropriate
the scent is to the product.
Table 4-4 Appropriateness between scents and products
Scent
Watch Wallet Purse
M&F M F M&F M F M&F M F
1 4.05 4.4 3.7 3.65 3.7 3.6 3.75 3.6 3.9
2 3.6 4.4 2.8 3.25 3.6 2.9 3 2.7 3.3
3 3.95 4.7 3.2 3.25 3.3 3.2 3 2.7 3.3
4 3.7 4.75 3 3.2 3.6 2.9 2.95 3.5 2.58
5 4.4 4.1 4.7 4.6 4.7 4.5 3.9 3.4 4.4
As it can be observed in Table 4-4:
 The scent of lavender (scent number 1) was perceived as almost
inappropriate to watches, and very little appropriate to wallets and purses.
 The scent of bergamot (scent number 2) and rosewood (scents number
3) were both perceived as very little appropriate to watches and appropriate to wallets and
purses. Both scents fit both purses and wallets, but they fit purses more than wallets.
 The scent of cedderwood (scent number 4) was found little appropriate
to watches, appropriate to wallets and quite appropriate to purses.
 The scent of peppermint (scent number 5) was found inappropriate to all
three products. Therefore, even if peppermint is a very affective and activating scent, it
does not fit the product category chosen in this study.
From above, it can be concluded that watches are products that are very difficult to
associate with a scent, or, at least, not at first glance. In contrast to w
wallets are very easy to have scents associated to them.
As resulted from Factor Analysis, the scent of bergamot was chosen as the scent
of the study and as it is shown in Fig. 4
(they are the most appropriated) from the three products. Moreover, there are many
brands of purses and both male and female know them very well. It is easy to find brands
that are known by everybody and brands that make good products
Japan.
In the end, scent of bergamot and the product category of purses were chosen as
the target of the first study.
(4) Limitations
The results of the study seem pretty strong, however, there were many things not
tested in the pretest.
The first limitation is that each subject smelled only one scent. There is a
possibility that the subject just did not like the scent. The likability of the scent was not
tested individually from the other items that determined the characteristics
If there was a possibility to do the study again, each subject should evaluate all scents.
However, the scents have to be smelled in the same environment in a way that the scent










Fig. 4-1 Scent and product fit
-1, in case of bergamot, purses scored the least
but are not famous in
n evaluating the next







The second limitation is that the scent of the room where subjects evaluated the
scents was not controlled. The collection took place in the Student Lounge where people
ate foods, made noise, etc. Such an environment could influence the evaluations that
subjects gave to the scents in the vials.
The third limitation is that there probably are other scents that would fit purses
better than bergamot, but because of lack of time, subjects and experimenters, only five
scents and three products were tested.
2. Experiment
(1) Sample
Students at one private university in Japan were asked to participate in the study
in exchange for a present (a teacup, an aroma candle, or a bamboo charcoal set). Most of
the students were enrolled in undergraduate courses of Marketing and Finance. However,
there were many student enrolled in graduate courses, as well as students studying at
other Faculties, such as, Liberal Arts, Law, Asia Pacific, etc.
A total of 124 subjects participated in the study.
Table 4-5 Total sample Study 1
Male Female Total
Scented
condition 30 27 57
No scent
condition 43 26 69
Total 73 53 126
However, only 103 subjects completed the tasks correctly, and without missing
any questions. Among these, 48 participated in the scented condition days and 55 – in the
no scent condition days. In total, 42 participants were female and 61 participants were
male. In the scented condition, 20 females and 28 males completed all the tasks correctly
and in the Control condition – 22 females and 33 males.
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Total 61 42 103
(2) Design and Procedure
There are many studies about how scent influences consumer behavior in many
countries of the world, however, very few about consumers in Japan. Therefore, this study
purposes to show that scent influences consumer behavior of Japanese consumers and
will try to explain the mechanism behind it.
Because consumer behavior is a very broad term used easily in today’s scientific
literature, this study will focus on consumer’ product evaluations, buying intentions,
brand memory, and feelings felt while evaluating a product.
① Brand Selection
As a result of the pretest, the product category chosen for the experiment was
purses. Because the experiment also tested brand memory, the experiment was designed
in a way to resemble as much as possible real shopping experiences. In real life, there are
many brands and many products that a consumer has to choose from when shopping and
also has to remember in case of purchasing another product from the same category after
some time. Therefore, not one brand, but six brands were used in the experiment.
The experiment also tested brand familiarity. Therefore, half of the brands were
well-known brands and the other half were chosen to be brands that Japanese consumers
have never heard of. Because nowadays it is so easy to travel anywhere in the world and
find anything on the Internet, no matter what good brand was chosen, there was the
possibility that at least one of the subjects would have heard of it, in such a way, the effect
of familiarity would not be well assessed in the experiment. Therefore, to be sure that the
unfamiliar brands were unfamiliar to all the subjects, the three brands that were in the
unfamiliar group were actually fictional brands. However the products’ image and
explanation were of products designed by real, worldwide famous designers. Moreover,
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the names given to the fictional brands were chosen so as to seem familiar and famous. In
the end, products were real, the real price range was the same as the familiar brands
products, but the names were changed to some familiar names in other fields except
fashion.
The familiar brands were Louis Vuitton, Coach and Gucci. The unfamiliar brands
were Gerome (product from Prada), Vitesse (product from Gucci), Krakowska (product
from Yves Saint Laurent).
② Research Design
The experiment was divided into four parts. The first part was a questionnaire. It
was followed by a few questions on the computer and another questionnaire at the end of
the experiment. Twenty-four hours later subjects were sent e-mail with a question about
the brands used in the study.
Because one of the purposes of the experiment was to test how much time
subjects spend doing the tasks needed in each environment, one third of the questions
were asked through a program on computer made especially for this experiment (details
about the way the program look in Appendix Ch. 4_2). Three computers were used
throughout the experiment. Unfortunately, all three computers were different (two
Windows computers and one Apple computer). However, all the subjects were divided
equally between all three computers in both conditions.
Before the experiment, the experimenter entered the room and cleaned the air
using a special machine to clean the air. Afterwards, in the days when a scented
environment was needed, the scent of bergamot was dispersed in the environment using
aroma oils, aroma diffusers, and aroma lamps (all hidden so as the subjects not to observe
them). In the days when a controlled environment was needed, the air was cleaned the
entire time.
During the experiment, the subject entered the room alone or in a group and was
handed a one-page questionnaire (Appendix Ch. 4_3). However, before handing the
questionnaire to the subjects, the experimenter was giving the participant a code name
that he wrote on the upper left corner of the questionnaire. The codes were given and
written by the experimenter throughout the experiment to ensure that the subjects do not
make mistakes when writing them.
The first lines of the questionnaire explained about the purpose of the study; who
was doing it; and how long it would take. Because the subject of the experiment is very
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interesting and many people want to see for themselves if they feel different in a scented
environment, subjects were told that the experiment was about evaluating different purse
brands (the scent stimuli was not salient).
The first question of the questionnaire asked subjects about how they felt at that
moment on a seven-point scale from 3 = I strongly agree to -3 = I strongly disagree.
The items asked were based on the scale made by Mehrabian and Russell (1974) and
reformulated in Japanese by Inoue and Ishibuchi (1997): stimulated - relaxed, happy -
unhappy, excited - calm, satisfied - unsatisfied, bored - relaxed, pleased - annoyed,
contented - melancholic, and wide-awake - sleepy.
The second question asked about the gender and nationality of the subject. The
former one was asked with the purpose of testing any differences in how scents influence
women and men. And the latter one was asked with the purpose of checking the foreign
students out because, as in the pretest, the target of the study was the Japanese consumer,
not any consumer living in Japan.
After the first questionnaire was completed, students were sat in front of one of
the three laptops in the room and explained what they had to do next. Then their code was
typed in the username box of the program and students were asked to push the “OK”
button when they were ready and start the test.
During the test, students were shown six purses (each with an explication) and
asked three questions (same for each purse). The purses appeared in random order for
the purse order not to influence the answers given by the subjects. The questions for all
purses appeared in the same order.
The first question asked respondents to evaluate the purse on a 7-point scale from
7 = I like it very much to 1 = I dislike it very much where they had to check the one that
best described their evaluations.
The second question asked them how much they would pay for the purse. It was
not a multiple-choice question but a free answer question where subjects wrote their price
in yen.
The third question asked them if they had the intention to buy the purse for
themselves or as a present for somebody else at the price of thirty thousands yen (same
price for all six purses). Subjects checked the choice that best described their choice on a
7-point scale from 7 = I would surely buy it to 1 = I would surely not buy it.
The three questions were repeated for each brand (six times). At the end, subjects
were asked to write how much time they thought they had spent doing the task on the
computer. They had to write the number of minutes in the box under the question. On the
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same screen with this question, there was a second box in which they were asked to leave
their e-mail address in case the experimenters had other questions to ask them.
After completing the task on the computer, students were handed a second
questionnaire and were asked to evaluate the environment of the room using four items
(Appendix Ch. 4_4). The first question asked subjects to rate on a 7-point scale the light in
the room (from 7 = very bright to 1 = very dark), the second question – the noisiness of
the room (from 7 = very noisy to 1 = very silent), the third question – the scent in the
room (from 7 = very good scent to 1 = very bad scent), and the fourth question – the
temperature of the room (from 7 = very comfortable temperature to 1 = very
uncomfortable temperature).
The last questionnaire was handed in the end because when asked about the
scent, subjects could understand that the purpose of the study was different from the one
explained in the beginning of the experiment and they could feel uncomfortable during the
experiment.
When subjects finished completing the last paper with questions, they were
offered to choose one of the three presents and thanked for their time.
Twenty-four hours later, subjects who left their e-mail address were sent e-mail
in which they were thanked for their participation in the study and asked what brands
were used in the experiment. Only sixty-two students left their e-mail address and from
these, only 20 students replied to the e-mail with the question. The reply time took from a
couple of minutes to more than a week. Therefore, even if the e-mail was sent twenty-four
hours later, subjects read the e-mail much later and thought of the brands even later.
Therefore, it was difficult to measure how many brands subjects remembered and to
manipulate the time between the encoding and the retrieval phase.
③ Dependent and independent variables
The independent variables of the study were emotions (measured through
Mehrabian and Russell (1974)’s scale), product evaluation, buying intention, willingness
to pay (asked for each brand), perceived time (filled in by the subject), real time
(measured by the computer while the subjects answered the questions on the screen), and
number of brands remembered (collected after the experiment through e-mails).
The dependent variable were pleasure and arousal measured with Mehrabian and





First, in order to check if the scent was felt different between the two groups a
T-test on the environment variables (lighting, temperature, noisiness, and scent) was
conducted.
As it can be seen in Appendix Ch. 4_5, in the scented group, subjects rated room
scent as being significantly better in the scented condition (5.08 ± 1.334) than in the
controlled condition (4.45 ± 1.230) (t(101) = 2.488, P = 0.014). Moreover, they rated the
room as being more silent in the scented condition (2.21 ± 1.383) than in the control
condition (4.04 ± 1.633) (t(101) = -6.082, P = 0.000). Therefore, it was concluded that
subjects felt noisiness and scent different between the two conditions.
However, even if they rated lighting and temperature as being better in the
scented condition (4.96 ± 1.071 and, respectively, 5.42 ± 1.302) than in the control
condition (4.82 ± 1.124 and, respectively, 5.05 ± 1.268), these mean differences were not
significant (t(101) = 0.645, P = 0.520 and, respectively, t(101) = 1.428, P = 0.156).
Therefore, it cannot be assumed that subjects did not feel the two variables as being the
same in the two conditions.
As a result, the study will assume that because subjects felt scent and noisiness
significantly different between the two conditions, then these two are the environmental
stimuli that influenced any differences in the results about the other variables tested in
this study.
b. Pleasure and Arousal
According to Mehrabian and Russell (1974), the eight emotion variables used in
the study belong to two main factors: pleasure and arousal. In order to test if the data
conforms to the above two factors, the correlations between the items were factor analyzed
in SPSS and an obliquely rotated principal component solution was obtained. However,
instead of two factors, the factor analysis found three factors. Factor 1 consisted of
stimulated, happy and satisfied (Cronbach’s Alpha = 0.658). Factor 2 consisted of
wide-awake and excited (Cronbach’s Alpha = 0.206). Factor 3 consisted of bored and
contented (Cronbach’s Alpha = 0.404).
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Table 4-7 Principal component solutions














Due to the fact that Cronbach’s Alpha for all three factors was very low, in other
words, the factors were not reliable, Mehrabian and Russell (1974)’s model was rechecked
and Confirmatory Factor Analysis was conducted in AMOS.
According to the Confirmatory Factor Analysis, emotion variables were divided
into two factors. The first factor, pleasure, consisted of happy, satisfied, namely pleased,
and bored. The second factor, namely arousal, consisted of stimulated, excited, and
wide-awake.
Fig. 4-1 Confirmatory factor analysis


























From Fig. 4-1, except for the relation between Arousal and Wide-awake - Sleepy,
all the relations were statistically significant, event the correlation between arousal and
pleasure.
Moreover, when the fit of the model was checked, it was found that GFI was
0.954 (anything higher than 0.9 shows a good fit), AGFI was 0.900, CFI was 0.959 (the
closer the CFI is to 1.0, the better the fit) and RMSEA was 0.046 (enough below the 0.05
limit that shows a good fit) (Appendix 4_6).
Therefore, this model was accepted and the items measuring pleasure and
arousal resulted in this analysis were used later in the structural equation model that will
explain how scent influences approach avoidance behavior.
c. Memory
As it was written above, 24 hours after the experiment was over, subjects were
sent e-mail with a question about what brand they had remembered. During the
experiment, sixty-two people left their e-mail addresses: 40 subjects in the scented
condition and 22 subjects in the controlled condition. After the e-mail was sent, 20
subjects replied: 18 in the scented condition and 2 in the control condition.








Because in the controlled condition there were only two replies, the sample is too
small to conduct any analysis. In the scented condition, a T-test was performed to analyze
how many brands were remembered on average (M = 2.39), however the average was not
statistically significant (F(18) = 0.300, p = 0.141). Therefore, memory was not used in
future analyses for this study.
② Mood, Evaluations, Buying Intentions, and Willingness to Pay
Hypothesis 1 states that subjects’ mood, evaluation, buying intentions,
willingness to pay and memory of brands are different between the two groups. They are
different in the way that in the scented condition, they are more positive than in the
unscented condition.
As shown in the Manipulations section, pleasure and arousa
according to the two factors developed from inserting the emotions items data in AMOS
and performing a confirmatory factor analysis.
In SPSS, the variables of pleasure and arousal were computed according to the
standardized estimates from t
SPSS) and the difference between the two conditions was found (Appendix Ch. 4_7).
Arousal had a significant difference between the two groups (
= 0.014). Subjects felt more arouse
the controlled condition (6.014
the scented condition (5.698
difference was not statistically significant (
Fig. 4
* Significant at 5% level
Brand evaluations, buying intentions and willingness to pay were collected for six
products, from which, three were familiar and three were not familiar brands. To test the
familiarity as well between the two conditions, the average for each three brands w
computed in SPSS and ANOVA analysis was performed on the six new variables new
variables. There were differences between the groups and between familiar and unfamiliar
brand, however, none of the differences was statistically significant.
In case of familiar brands (Appendix Ch. 4_8), evaluations in the scented
condition (4.41 ± 1.20) were slightly higher than in the controlled condition (4.40
(F(1,101) = 0.004, P = 0.948), and willingness to pay was higher in the scented condition
(39,750 ± 23,627) than in the controlled condition (36,104











he model. Then, the variance was analyzed using ANOVA (in
d when in the scented condition (6.497
± 0.917). However, even if subjects felt more pleasure in
± 1.545) than in the controlled condition (5.315
P = 0.140).




F(1,101) = 6.282, P








in the unscented condition (4.16
Fig. 4-3 Effects of scents on evaluation, buying intentions, willingness to pay for
* Significant at 5% level
Unfamiliar brands had lower evaluations, buying intentions and subjects were
willing to pay less than for the familiar brands
scented condition (3.83
± 1.34) (F(1,101) = 0.039,
condition (24,350 ± 14,136) than in
0.395, P = 0.531), and buying intentions were higher in the scented condition (3.19
than in the unscented condition (3.16
Fig. 4-4 Effects of scents on e
* Significant at 5% level
As a result, Hypothesis 1 was only partially supported, in case of arousal.

























± 1.49) (F(1,101) = 0.724, P = 0.397).
products of familiar brands
(Appendix Ch. 4_9_1). Evaluations in the
± 1.12) were slightly higher than in the controlled condition (3.78
P = 0.844), subjects were willing to pay more in the scented
the controlled condition (22,654
± 1.38) (F(1,101) = 0.014, P = 0.906).
valuation, buying intentions, willingness to pay for


























± 13,117) (F(1,101) =
± 1.52)
③ Real Time versus Perceived Time
Hypothesis 2 states that (a) subjects will spend more time in the scented
condition than in the unscented condition, and (b) in the scented condition, subjects will
feel they spent less time than they actually did and, in the controlled condition, they wil
feel they spent more time than they actually did.
In order to test this hypothesis, the real time was computed and the perceived
time was asked during the experiment.
The total real time was measured for each question by the computer while the
subjects were answering the questions on the screen. After collecting the data, the
experimenter, in SPSS, added all the times measured by the computer for each question
and calculated the total real time spent by the subjects to complete the task on the
computer.
Subjects at the end of the task on the computer gave the perceived time in
minutes. The total time was collected in seconds; therefore, the experimenter changed the
perceived time in minutes into seconds using SPSS.
After the variables were ready for ana
(Appendix Ch. 4_9_2). As a result
scented condition (194.83
sec) (F(1,101) = 4.535, P
Fi
* Significant at 5% level
Moreover, a t-test was used to check the difference between perceived time and











lysis, a multivariate ANOVA was performed
, subjects took more time to complete the task in the
± 45.59 sec) than in the controlled condition (175.11
= 0.036).
g. 4-5 Effects of scents on the total time
Control
Condition
Total real time *
l
± 47.64
± 45.59 sec, in contrast to the 295
they had spent. In the controlled condition, subjects spend on average 175.11
in contrast to the 252.22
spent.
Fig. 4-6 Effects of scents on the total time as compared to perceived time
** Significant at 1% level
As a result, hypothesis 2 is only partially supported by the data collected during
the experiment. In other words, the data supports the fact that subjects take more time to
decide on their evaluations, buying intentions, and the price they are willing to
product in a congruently scented environment than in the
However, their perception of time spent evaluating a product is not influenced by the
presence of a scent congruent to the product.
④ The Mechanism through which Scent Influences Consumer Behavior
a. Hypothesized Model
After collecting all the data, the hypothesized model (
was tested using AMOS (Appendix Ch. 4_10). However, the solution was inadmissible
because the error for “Buying Intention” had negative variances, an impossible occurrence.
In addition, the model had low GFI (0.735 in case of familiar brands and 0.715 in case of
unfamiliar brands), very low CFI (0.596 in case of familiar brands and 0.52
unfamiliar brands), and very high RMSEA (0.121 in case of familiar brands and 0.141 in
case of unfamiliar brands).
As a result of the negative variance and the fit indices, the model was changed in
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± 88.29 sec (t(53) = -7.294, P = 0.000) that they
unscented











3 in case of
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b. Improved Model
When rebuilding the model, it was observed that the variables of evaluation and
willingness to pay gave many errors, and were difficult to fit in any model. Because there is
the possibility that the process of evaluating the product or deciding about the price was
more difficult cu capture during the experiment, they were not included in the improved
model anymore.
Therefore, a new model, similar to the one Hypothesized model was built and it
consisted of ten observed variables that predicted three latent variables and two more
observed variables that influenced the latent variables.
The variable pleasure was predicted by four observed variables, namely, bored –
relaxed, happy – unhappy, satisfied – unsatisfied, and pleased – annoyed. The variable
arousal was predicted by the variables wide-awake – sleepy, excited – calm, and
stimulated – relaxed.
The variable buying intention was predicted by the three observed buying
intention variables for each unfamiliar brand (or familiar brand in case of the model for
familiar brands).
However, when testing the model for each brand group (familiar and unfamiliar),
a model that would fit well both could not be found which could be related to the fact that
deciding something that was decided a long time ago and deciding something on the spot
needs two different way of thinking.










The default model for unfamiliar brands had CMIN (the minimum value of the
discrepancy) of 53.960, bigger than the degrees of freedom (DF = 51). The GFI (goodness
of fit) was 0.921, well above the limit of 0.9 that would indicate a good fit. The CFI
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(comparative fit index) was 0.984 that also shows a very good fit. The TLI (Tucker-Lewis
coefficient) was 0.979, indicating a very good fit. RMSEA was 0.019, well below the limit
of 0.05 that shows a good fit (details in Appendix Ch. 4_11_2).
As shown in Fig. 4-7, in case of unfamiliar brands arousal and pleasure together
influence the time it takes to evaluate, or process information, which, in turn, influences
buying intention.
Fig. 4-7 Improved model: Unfamiliar Brands
*p <= 0.05 **p <= 0.01
This model shows clearly that scent influences arousal (supported also by
Hypothesis 1) and pleasure through arousal. As stated in Hypothesis 3, arousal
significantly influences pleasure. Both relations are statistically significant.
Inconsistently with the hypotheses built at the beginning of the study, pleasure
negatively influenced the time subjects took to answer the questions about the products.
However, this relation was not statistically significant. In contrast to the effect of pleasure
on time, the effect that arousal had on time was positive. But this relation is not
statistically significant, either.
Moreover, as stated in Hypothesis 4, time does meditate the influence of subjects’
mood (pleasure in the case of this model) on buying intentions. However, this relation was








































In conclusion, the model gives proof to support Hypothesis 3 for unfamiliar
brands. However, it does not give enough proof to support Hypothesis 4, which has to be
rejected.
In case of familiar brands, arousal influences subjects’ feelings of pleasure and
the time subjects take to evaluate or, because the brands are well-known, the time it takes
to remember the information already stored in their brain about that brand. In addition,
pleasure and time influence buying intention (Fig. 4-8).
Fig. 4-8 Improved model: Familiar Brands
*p <= 0.05 **p <= 0.01
As a result, consistently with the hypotheses and the model for unfamiliar brands,
subjects’ feelings of arousal influence their feelings of pleasure. Moreover, arousal
positively influences the time subjects take to remember things, but this relation is not
statistically significant. Pleasure and time influence consumers’ buying intention in
opposite ways.
Moreover, the results show that the more pleasure the customer feels the less
they want to buy the product and more time customers spend checking or deciding about
the product they see, the more they want to buy it. However, these two relations are not
statistically significant so it cannot be said if they are real or not.
The model in case of familiar brands had a very high GFI (0.917), high CFI
(0.943), high TLI (0.926), and low RMSEA (0.035). All four indices show that the model




















































This study started with four hypotheses, from which one was fully supported, 2
were partially supported and one was not supported by the data collected. However, even
like this, the study has deep implications.
The first implication is the finding that subjects take more time to decide about
the products they see displayed. In other words, consumers will linger more around the
store if there is a pleasant scent congruent to the product sold in the store. A more
crowded store makes the store look popular. A popular store has even more customers to
attend to because everybody wants to go shopping there. More customers means more
products sold.
However, this study does not specify why subjects spend more time in a scented
environment. There can be two completely different causes for this effect.
The first one is that subjects, when taking a decision in a scented environment
need more time to process the information that they have in front of them. This could also
have a negative impact. If the customer feels they need to think more about what product
to buy and they do not have the time, there is the possibility that the customer will leave
and maybe buy in from another place when they are not so busy.
However, the second mechanism behind the longer time could be also the fact
that the customers feel good in the scented environment and they just stall the time, they
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linger around the store because they enjoy being there. This is the positive impact that any
store manager is looking for.
Therefore, other studies are needed to check what made subjects take more time
when evaluating the brands and their intentions towards the brands in a scented
environment.
The second implication is about the way the scent stimuli influence customer
approach/avoidance behavior. Subjects first felt the scent in the environment, and then
they felt a feeling of arousal, which made them feel pleasure that affects their buying
intentions. If the store uses a unique scent, then that scent can have a subliminal effect on
the customers in the store. While in the store, customers would feel the scent, then
aroused, and then pleased. After feeling this several times, customers will start feeling the
same whenever they remember the store, because in their sensorial memory closely
connected to the sense of olfaction, the store will be connected to the feeling of pleasure
and arousal.
(2) Limitations
The first limitation of this study is that the sample of the data collected for the
research was biased towards male respondents (around 60%), which does not show the
right proportion of males and females in the entire population of Japan. However, women
are influenced by scents more than men. Therefore, having more females in the sample
would increase the chances of getting better results about the influence of scent on
consumer behavior.
The second limitation of the study is the number of subjects that participated in
the experiment and their interest in the experiment. Because the experiment asked quite
difficult questions, it is very difficult to find a tendency in the data, therefore, a bigger
sample would have been needed, however, only 126 students participated in the study.
From the 126 subjects that participated, 23 subjects (almost 20%) made at least one
mistake or forgot to answer at least one question. When the experiment was designed, it
was decided to give a present at the end in order to gather more people as well as to make
them feel more responsible about what they were doing in the experiment. However, the
data shows otherwise.
Because there was only one experimenter in the room, subjects had to wait
sometimes (at most, 4 min). There is a possibility that this could have also influenced the
data. For example, some subjects could have gotten stressed from the waiting, even if they
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felt well when filling in the first questionnaire about their mood. Moreover, subjects, who
had to wait, spent more time in the environment. In this way, some could have gotten used
to the scent and feel less pleasure than in the beginning, and others could have felt the
impact of the scent even stronger because of the time they were exposed to it.
The fourth limitation of the study is due to the fact that all the evaluations and
buying intentions were measured for each brand through one question asked from one
single angle. While shopping for something, customers usually check much more than one
characteristic of the product. This proves that the experiment could not successfully
imitate shopping experiences. However, this phenomenon explains why variables such as
evaluation, willingness to pay and buying intentions were so different and even
inconsistent inside both samples.
The fifth limitation comes from the language gap between the experimenter and
the subjects. Most of the literature for the questionnaires was read in English and the
experimenter was not a native speaker of Japanese. The way the questions were translated
from English to Japanese could also influence the answers given by the subjects. Moreover,
what looks easy to read for a non-Japanese can be difficult for a Japanese and vice-versa.
Because in Study 1 the variables of subjects’ moods, product evaluations, buying
behavior and memory could not be properly measured, another experiment was
conducted with the purpose of better showing the influence of scent on consumer
behavior.
Study 2 had the same hypotheses as Study 1, but the research design was different.
It was not conducted in a special place, but in classrooms during classes. Subjects
participated in groups larger than ten people. All the differences between Study 1 and
Study 2 will be discussed next, as well as the results of Study 2.
1. Subjects and Stimuli
(1) Sample
120 Japanese students at a private university in Tokyo served as subjects for this
study. All the subjects were enrolled in the Faculty of Commerce and were unde
students in third, fourth and fifth year. From them, 66 participated in the scented
condition group and 54
students and 33 were female students. In the no scent group, 34 were male stude



















Chapter 5: Study 2
– in the no scent group. In the scented group, 33 were male









However, from the total of 120 students, 20 students made mistakes while filling
in the questionnaire or left questions unanswered. Therefore, only the answers from 100
students were used in testing the hypotheses of the study. 53 subjects participated in
scented condition, from which 20
unscented condition, 47 subjects participated, and among them there were 31 male and 16
female students (Appendix Ch. 5_2).
If the samples during Study 1 and Study 2 were to be compared, it would be
concluded that the sample in Study 2 is more homogenous than in Study 1 because in
Study 1, there were students from many Faculties and of many ages (from first
students to doctoral and MBA c
students were almost same age, and faculty. Thereby, it is easier to build the subjects’
profile.
In the end, the targeted consumers in this study are young adults in their early
twenties, studying in Tokyo and enrolled in a university.
(2) Product and Scent Selection
In Study 1, a pretest was conducted to select the product and the scent to be used
in the experiment. However, in Study 2, the scent and product were chosen using a
different approach. When consulting literature on scent and consumer behavior, many
studies used the scent of Geranium in their studies because of Geranium’s good, pleasant,
easily liked by anybody scent. Because these are characteristics that are needed when
























were male students and 33 were female students. In the
Fig. 5-2 Sample Size








for this study, as well.
The product used in the study had to be a product that could be bought by both
men and women on many occasions (for themselves or for somebody else). Because the
memory was measured according to how much information the subject remembed about
the product, the product chosen for the study had to have many, easy to remember
characteristics. In addition, the scent of Geranium had to be at least slightly associated
with the product.
In the end, a flower bouquet sold at an Internet store on the Rakuten marketplace
was chosen for the Study. It was a rose bouquet that consisted of 60 roses brought up in
Japan. They were 40cm long and in a red and pink color gradient. The bouquet was in a
white, ceramic vase. The shop offered wrapping, message cards, and delivery.
The scent of roses was not used in the study because a good aroma oil of roses is
very expensive and it would not be possible to be used in a big store because the cost
would be too high.
2. Research Design
The experiment was based on collecting two questionnaires in different
environments and then comparing them. The first questionnaire was handed out at the
beginning of the class. At the end of the class, around eighty minutes later, the subjects
received a surprise questionnaire with three questions on it.
As in Study 1, subjects were divided into two groups: scented condition group and
no scent group. However, in Study 1, before starting the experiment, the room was cleaned
using an air cleaner. In Study 2, this was not possible due to the size of the rooms and to
the fact that there were classes in the rooms right before the experiment and there was
very little time to prepare the room as in Study 1. However, this actually makes the
controlled group more similar to real shopping experiences. Therefore, in Study 2, the
other condition but the scented one will not be called “control condition” but “unscented
condition” because the latter name shows better the characteristics of the environment in
which the experiment was done.
The first questionnaire consisted of three pages (Appendix Ch. 5_3). On the first
page, in the upper left corner subjects had to write down their student number as a code
between the two questionnaires.
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Next, an explanation about the questionnaire was given to the subjects. In the
explanation it was written who was doing the study, what was the purpose of the study,
how long the questionnaire was and around how much time it would take to fill it in.
In the middle of the page two photos of the bouquet (the product for the study)
were inserted and under the photos, the product explanation written using bullet points in
order for the explanation to be easy and fast to read as well as easy to remember.
On the second page, there were three questions about the product and one
question about the environment/room the subjects were in.
The first question about the product asked subjects to evaluate the bouquet. They
had to circle the answer that best suited their thoughts at the moment. In Study 1,
evaluations were asked in one question, however, in Study 2, there were four items:
attractive, good, pleasing, valuable, qualitative. In such a way, the measures are more
exact than in Study 1. Subjects had to rate the four items on a 7-point scale from “7” = I
strongly think so to “1” = I strongly do not think so.
In the second question, subjects were asked to write down how possible it was for
them to buy the product. Same as above, subjects had to answer on a 7-point scale from “7”
= I would surely buy it to “1” = I would surely not buy it.
The third question asked subjects to select how much they would pay for the
product. In Study 1, there was a similar question, where subjects had to write the price
themselves, however, in Study 2, subjects had to select one of the prices that were on the
paper, decided by the experimenter. The prices started at “7” = 0 〜 4,999 yen to “1” =
more than 30,000 yen.
The questions asking subjects to rate the room they were in can be divided into
two scales. The first scale was the same as the one in Study 1, adopted from Knasko (1992),
where subjects rated the “light”, “temperature”, “noisiness” and “scent” of the room. The
second scale was formulated by Fisher (1974) and consisted of different features of the
environment: relaxing, attractive, happy, positive, stimulating, cheerful, and comfortable.
The same items were used to check how pleasing and arousing each sent was in the pretest.
All eleven item were asked on a seven-point scale from “3” to “-3”. For example, in case of
attractive, “3” meant attractive and “-3” meant unattractive.
On the third page, there were questions about how subjects felt at the moment of
filling in the questionnaire. First, there were ten items formulated by Mehrabian and
Russell (1974) that were measured on a 7-point scale from “3” to “-3” similar to the
questions about the environment. This question was followed by four others about the
subjects’ mood formulated by Peterson and Sauber (1983) on a scale from “7” = I think so
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very much to “1” = I do not think so at all.
In the end, subjects were asked about their gender and they were given a
situation that described them when shopping for a present for their mother on Mother’s
day. They were asked to imagine that they had two choices: a flower pattern scarf
(congruent with the scent in the scented condition) and a chocolate. Subjects were asked
to choose what product they would buy.
In the second questionnaire (Appendix Ch. 5_4) handed at the end of the class,
there were three questions. The first question asked subjects to write down if they were
having a cold or not. All the answers from subjects in the scented condition who were sick
were not used in the data analysis because when people are having a cold they usually lose
the feeling of smell and this could disrupt the results of the study.
The second question asked subjects to write down if they had participated in
Study 1. If subjects had participated in Study 1, then there is the possibility that they would
already know what would happen and their answers to be biased, and unreal.
The third question asked subjects to write down anything they could remember
about the product in the questionnaire they had received and filled in at the beginning of
the class.
3. Dependent and Independent Variables
There were five dependent variables and four independent variables.
The independent variables were subjects’ buying intentions (question number 2
on page 2 of the questionnaire), willingness to pay (question number 3 on page 2 of the
questionnaire), number of correctly remembered characteristics about the product and
the number of Chinese characters written by each subject about what they had
remembered about the product. The former two were filled in by the subjects, while the
latter two were counted by the experimenter after the end of the experiment, when
summarizing the data on the computer.
The dependent variables were evaluation (explained by the five independent
items in question 1), room atmosphere (explained by the 7 items formulated by Izard),
subjects’ pleasure, arousal (measured with Mehrabian and Russell (1974)’s scale), and
mood (measured with the 4 items formulated by Peterson and Sauber (1983)).
4. Results
(1) Manipulation Checks
In order to explain the influence of scent on consumer behavior by comparing the
dependent variables in the
environment and in case of no special scent in the environment, it was first checked if
subjects rated the scent differently between the two groups. A T
check this difference (Appendix Ch. 5_5).
As a result, subjects felt the room smelled better in the scented condition (1.58
1.278) than in the unscented
When comparing the other stimuli in the room across the two groups,
following results were found:
1. The subjects felt that there was more light in the
1.139) than in the scented condition (1.25 ± 1.299) (
however the difference was not statistically significant
2. The subjects felt that it was more silent in the
1.211) than in the scented condition (1.38 ± 1.362) (
3. The subjects felt warmer in the scented condition (1.26 ± 1.227) than in the
unscented condition (1.00
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Therefore, even if there were differences between the two groups, with respect to
light, silence and temperature, these differences were not statistically significant. In other
words, the hypothesis that the means are equal between the two groups cannot be
rejected.
As a result, when comparing the four items: scent, light, silence and temperature
in the two conditions, only one differed significantly, therefore, it can be concluded that
that was the item that could influence any differences that would appear later in the
analysis between the subjects in the two conditions.
(2) Pleasure and Arousal
Just as in Study 1, the dependent variables of pleasure and arousal had to be
deducted from the data collected. In order to do this, a Factor Analysis with Maximum
Likelihood Extraction and Promax Rotation was conducted on the variables of “satisfied -
unsatisfied”, “stimulated - relaxed”, “excited - calm”, “happy - unhappy”, “awakened -
sleepy”, “pleased - annoyed”, “hopeful - despairing”, and “contented - melancholic”
(Appendix Ch. 5_6). As a result, two factors emerged, the first factor – pleasure –
consisted of “happy - unhappy”, “hopeful - despairing”, “contented - melancholic”, and the
second factor – arousal – consisted of “stimulated - relaxed”, “excited - calm” and
“awakened - sleepy”. Cronbach’s Alpha for pleasure was 0.915 and for arousal – 0.68, both
of them high enough to be accept the factor as being reliable (Appendix Ch. 5_7).








Cronbach’s Alpha = 0.915 Cronbach’s Alpha = 0.689
However, Factor Analysis is not only helpful to divide the items in the
questionnaire into groups, it also shows how much each item weighs, it gives the factor
score coefficients as follows:
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Using the formulas written above, the variables of pleasure and arousal were
calculated and ANOVA analysis was performed to check the assumption if there were any
differences between the two conditions (Appendix Ch. 5_7).
As it was expected, it was found that subjects felt more positive pleasure in the
scented condition (1.1314 ± 1.125) than in the unscented condition (1.074 ± 1.285) (F(1,98)
= 19.420, P = 0.000). In addition, they felt more positive arousal in the scented condition
(0.918 ± 1.054) than in the unscented condition (-0.127 ± 1.151) (F(1,98) = 22.453, P =
0.000).
Fig 5-4 Effects of scent on pleasure and arousal
**Significant at 1% level
(3) Mood
In the questionnaire, subjects were asked to answer four questions about the
Pleasure = 0.075* Satisfied -Unsatisfied + 0.137 * Stimulated -Relaxed
+0.006* Excited -Calm +0.203* Happy -Unhappy +
0.010* Awakened - Sleepy + 0.475* Hopeful - Despairing+
0.186*Contented - Melancholic
Arousal = 0.232* Satisfied -Unsatisfied + 0.527 * Stimulated -Relaxed
+0.157 * Excited -Calm + 0.208* Happy -Unhappy +










Scented Condition No Scent Condition
Pleasure **
Arousal **
mood they were in at the moment of completing the q
four variables into one called “mood”, Factor Analysis was performed in SPSS (Appendix
Ch. 5_8). Factor Analysis found one factor
was found that giving up on one item
considerably, therefore, only three out of four items were used and the following formula
was developed:
ܯ݋݋݀ ൌ ͲǤͶ͵ ʹൈ
Mood was calculated a
performed (Appendix Ch. 5_9). As a result, subjects felt in a better mood in the scented
environment (6.14 ± 1.24) than in the
12.608, P = 0.001).
** Significant at 1% level
(4) Product Evaluation
Same as in the case of Mood, Evaluation had to be calculated through a
mathematical formula using the five items collected in the questionnaire. Using factor
analysis, the formula was determined as follows:
ܧܽݒ ݈ݑ ܽ݅ݐ݋݊ ൌ ͲǤ͵ͶͲൈ























uestionnaire. In order to reduce the
– mood. However, when tested for reliability, it
– comfort – Cronbach’s Alpha increases
ܩ݋݋݀ ܯ ݋݋݀ ൅ ͲǤ͵ͷ͸ൈ ܨݑ݈݈݋݂ ܧ݊ ݁݃ݎ ݕ൅ ͲǤͶ͵ ͷ
ccording to the formula above and ANOVA analysis was
unscented environment (5.24 ±
Fig. 5-5 Effects of scent on mood





ൈ ܰ݋ݐܫݎ݅ݎ ܽݐ ܾ݈ ݁
1.29) (F(1,98) =
൅ ͲǤʹ͸Ͷൈ ܹ ݋ݎ݄ݐ ݕ
Ch. 5_10), in the scented condition, subjects evaluated the products more favorably (6.38
± 0.73) than in the unscented
(5) Willingness to Pay and Buying Intention
Subjects’ willingness to pay and buying intention were assessed through two
questions at the beginning of the questionnaire. The data received from the subjects was
analyzed using multivariate ANOVA (Appendix Ch. 5_11).
Fig. 5-7 Effects of Scent on Willingness
The results have shown that subjects scored less in the scented condition (6.02






























condition (5.80 ± 1.18) (P = 0.005).
Fig. 5-6 Effects of Scent on Evaluation
to Pay and Buying Intention
condition (6.13 ± 0.711), however this difference was not










can be seen that 6 = 5000yen to 9,999yen
subjects’ willingness to pay, the smaller the score is, the bigger the payable price becomes.
In other words, even if the score was lower in the scented condition, subjects in the
scented condition were willing to spend more on the flower bouquet than subjects in the
unscented condition.
In case of buying intentions, subjects found themselves more willing to buy the
product in the scented condition (4.81
(4.57 ± 1.691). However, as in the case of willingness to pay, the difference was not
statistically significant (p
(6) Memory
At the end of the class, subject
write any information about the product that they could remember. After collecting the
questionnaires, the experimenter counted how many facts were remembered correctly and
how many Chinese characters were wri
remembered and number of characters written. ANOVA analysis was conducted on them
(Appendix Ch. 5_12).
As a result, subjects remembered more facts in the
2.55) than in the scented condition (3.81


















and 7 = less than 4,999yen
± 1.272) than subjects in the unscented
= 0.427).
s were handed a paper where they were asked to
tten. Two new variables emerged: number of things
Fig. 5-8 Effects of Scent on Memory
unscented
± 1.92) (F(1,98) = 0.018, P = 0.892) and they























condition (23.85 ± 15.072) (F(1,98) = 0.310, P = 0.579). However, the results are not
statistically significant, therefore, the assumption that there are no changes in both
condition cannot be rejected nor supported.
(7) The Mechanism Behind the Influence of Scent on Consumer
Behavior
Based on the model in Study 1 and on the hypotheses described in Chapter 3, the
model in Fig. 5-9 was tested in AMOS. In Study 2 no variable to measure Time was
collected, but, instead, a variable to measure subjects’ Mood, different from Pleasure and
Arousal, was collected and used in the new model. In addition, according to the results in
Study 1, scent affects pleasure through arousal. This was also included in the model tested
in Study 2.
Fig. 5-9 Structural Equation Model (Study 2)
* p <
0.05, ** p < 0.01,
The GFI of this model was 0.886 a little under the limit of 0.9 for the model to
have a good fit. CFI was 0.969, showing a good fit as well. RMSEA was 0.054, a little over






































into consideration the fact that there were only 100 subjects, the model was accepted as
having a good fit (Appendix Ch. 5_13).
Moreover, all the relations in the model are statistically significant, in this way
finding proof for all the hypotheses t
positively influences customers’ arousal and product evaluations. It influences customers’
feelings of pleasure through arousal, which in turn, influences customer moods.
Evaluations are positively infl
(8) Product Choice
The last question in the questionnaire collected at the beginning of the class,
subjects were told to imagine themselves
whether they would buy a floral pattern scarf or they would buy a chocolate box. It was
assumed that in the scented condition, more subjects would choose the scarf (congruent
with the smell) over the chocola
divided according to their tastes.
First, a crosstabulation of the data was performed in SPSS (Appendix Ch. 5_14).
It showed that in the scented condition, 34 subjects chose the floral scarf and 19











hat in Study 1 were not supported. As a result, scent
uenced by scent and by customer moods.
buying a present for their mom. They were asked
te and that in the unscented condition;











Secondly, in order to check the significance for all the students in Tokyo, not only
for the one hundred who participated in the study, a T-test was performed (Appendix Ch.
5_15). As a result, consistent with the crosstabulation table, subjects in the scented
condition preferred to buy the scarf whereas subjects in the unscented condition were
divided (p = 0.05).
5. Discussions
(1) Conclusions
The present study found proof for the effects of scent on product evaluations,
time, and emotions: pleasure and arousal.
Consistently with previous studies and the hypotheses formulated at the
beginning of the experiment, this study showed that using scents in a retail environment
makes Japanese customers feel more aroused, and as a consequence they feel pleased.
Although scents are perceived differently across cultures, the effects of pleasantly
perceived scents are the same across cultures. Any marketer wants their customers to feel
pleased while in the store because this ensures customers coming again and buying more
from their store, not another one. In this study, it was not researched but it is possible that,
in time, customers could feel pleasure and arousal when sensing the scent used in a
certain store. And in time, the feeling of arousal and pleasure will be connected in
customers’ brains with the store.
A second conclusion that can be drawn from this study is that the pleasure
customers feel when being aroused by the scent in the environment, makes them feel in a
better mood, which in turn, increases product evaluations. When thinking that just adding
a scent to the retail environment makes customers find the products better than they
would if nothing was in the store, it can be understood that this is a very good opportunity
for retailers to increase their sales and the experiences their customers have in their store.
Moreover, as stated by Parsons (2009), scent is a very cheap stimulus and it can be
changed according to the needs of the retailer.
In addition, this study showed that in a scented environment, subjects are willing
to buy products that are congruent with the scent. Therefore, if marketers were to use
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scents in their stores, they could use scents that are congruent with the products that they
want to sell at that moment.
However, this study could not connect scents to buying intentions or willingness
to pay. As a result, it shows that customers evaluate products more positively, but it failed
to show whether the difference in willingness to pay between using and not using a scent
is significant.
Moreover, it did not connect scents to customer product memory. Actually,
inconsistent with the hypotheses, subjects in the unscented environment remembered
more things than subjects in the scented environment. However, this relation was not
statistically significant. As a result, it could not be concluded whether scent influences
memory.
(2) Limitations and Future Research
As in the case of Study 1, the big limitation of Study 2 was the size of the sample
used in the research. Only 100 subjects answered the questionnaire without missing any
questions. This strongly influenced the reliability of the results and any tendencies in the
data, especially in the structural equation model, where the model was too complicated for
only 100 respondents.
Moreover, the dispersion/intensity of scent in the environment could not be
controlled as in Study 1. Because the room size was different each time the questionnaire
was collected, the quantity of aroma oil used was also different according to the size of the
room. In addition, depending on the place where the subject was in the classroom, the
intensity of scent could also have been different. However, because in the model tested in
AMOS only perceived scent was used to determine how scent influences consumer
behaviors, only ANOVA results could have been influenced by this difference of scent
intensities.
In the questionnaire, there were two photos and a product description that
subjects were asked to read before answering the questions. There is the possibility that
subjects filled in the questionnaire just by looking at the photo, without reading the
description. As a result, they did not have what to remember except for the photo.
Therefore, the effects of scent on consumer memory could not be properly assessed. If a
similar study were to be conducted, only product description should be given to the
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subjects, without any photo. In this way, subjects will need to read to be answer the
questions about the product.
In addition, the product chosen for the experiment was not something that a
student would usually buy. Therefore, measuring subjects’ buying intentions was very
difficult because it was a product that a student would not buy or would pay very little for
it.
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Chapter 6: Final Conclusion
In the final chapter, a summary of the results will be made. It will be followed by
the implications of the study and by the possible limitations met in drawing the
conclusions. In the end, some comments will be given for further research.
1. Summary of Results
This study has tested five hypotheses with a few sub hypotheses each. As a result,
fourteen different cases were thought and tested.
In Table 6-1, there is a summary of the results of testing these hypotheses. It
describes what hypotheses were tested in each experiment and whether they were
supported by the data collected in the experiment.
Hypothesis 1 was tested in both studies. However, in Study 1 it was not supported
by the data. In contrast, in Study 2, it was partially supported. Study 2 showed that the
presence of a congruent scent changes customers’ moods and brand evaluations.
Hypothesis 2 was tested only in Study 1. It was partially supported. In other
words, Study 1 showed that customers would spend more time in a store that would smell
in a certain way.
Hypothesis 3 was tested in both studies, however it was supported only in Study 2.
It showed that when a scent is diffused in a store, customers would feel aroused and, as a
result of the presence of scent in the environment and of the increased arousal, customers
would feel more pleased.
Hypothesis 4 was partially tested in both studies. In study 1, the data could not
give proof to the idea that attention mediates the influence of emotions felt while in the
store on consumers’ buying intentions.
Hypothesis 5 was tested only in Study 2. It found proof that scent has a
subliminal effect as well and that when customers feel a certain smell they would be more
willing to buy products that are congruent with the scent…
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In a congruently-scented environment as
compared to an unscented one, subjects will a) be
in a better mood, b) give better brand evaluations,
c) have stronger buying intentions, d) will be
willing to pay more for the products, and e) will









In a congruently scented environment as
compared to an unscented one, subjects will spend
a) more time to evaluate brands but b) will feel








In a congruently scented environment, subjects’
mood will be associated with a) increased arousal





In a congruently scented environment, a) mood
will influence evaluation, consumers’ willingness
to pay, and consumers’ buying intentions and b)










a) Subjects in the scented environment will choose
products that are congruent with the scent in the
environment whereas b) subjects in the unscented




This paper is comprised of two experiments, which show that scents influence
product evaluations by making customers feel an increase in their levels of arousal and
pleasure.
The first experiment proposed that scents would make subjects feel more aroused
and more pleased. It was expected that, as a consequence of arousal and pleasure, subjects
would spend more time in the experiment room and will give more positive evaluations,
will be willing to pay more, and will show more intentions of buying the product in the
experiment.
As a result, it was possible to find proof that subjects took more time to answer
the questions in the scented environment than to answer the same questions in the
unscented one. However, it did not show that they perceived they spent less time in the
scented environment, as compared to the unscented one.
In addition, proof was found that subjects’ feelings of arousal affect subjects’
feelings of pleasure, two dimensions of emotions, however pleasure influences how
customers could react to other different stimuli. Therefore, the more positively arousing
the environment of the store is the more pleased the customers in the environment are
and, as a result, subjects could spend more time in the store, thus increasing the
probability of them purchasing something while there.
Moreover, Study 1 showed that in the scented environment, subjects felt more
aroused than in the unscented environment. However, it was not possible to prove that
subjects in the scented environment had increased levels of pleasure, even though it did
show that scents positively influence arousal that in turn positively influences feelings of
pleasure. The reason could be in one of the problems met during the experiment and
discussed next in Limitations.
This study could not prove that subjects evaluated brands more positively, were
willing to pay more or intended to buy the product more than subjects in the unscented
one. However, it did not show the opposite, either.
Another conclusion from Study 1 is about the difference between familiar and
unfamiliar brands. In case of unfamiliar brands, pleasure and arousal both affect the time
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subjects spent answering questions about unfamiliar brands, however their effects
cancelled each other and their affect was not statistically significant. In contrast, in case of
familiar brands, subjects’ arousal only influenced the time does not (the coefficient was a
little under zero) affect buying intentions whereas pleasure positively influences buying
intentions. Both these relations were not significant. But they are reasonable. In case of
unfamiliar brands, subjects take more time to look at the product, and because they are in
a better mood, they tend to have better intentions towards the product when in a
pleasantly scented environment. In contrast, familiar brands were already evaluated at the
moment when the experiment was happening; therefore, subjects did not need to decide
their intentions on the spot. Actually, consistent with previous research, scents ease
memory, thus making it easier to recollect previously stored intentions about a certain
brand or product. Therefore, it is reasonable for subjects to spend less time evaluating
their intentions about familiar brands and those intentions not to have any connection
with the time spent recollecting them.
However, when trying to test the two models for both groups of brands (familiar
and unfamiliar), one of the groups had an admissible solution and the other had an
inadmissible. Therefore, it could be concluded that if more subjects participated in the
study, then all relations could become statistically significant and it would be possible to
clearly show the difference between processing a familiar and an unfamiliar brand.
Study 2 was performed with the purpose of proving what could not be proved in
Study 1, namely the influence of scents on moods, pleasure, evaluations, willingness to pay,
buying intentions and memory. The basic idea at the basis of the experiment was that
subjects in the scented environment would perceive the pleasant scent, thus feel more
aroused and, in turn, more pleased. As a result, subjects will feel they are in a better mood,
which will result in better product evaluations, more positive buying intentions, bigger
willingness to pay and better memory.
As a result, Study 2 found proof that customers feel more aroused, more pleased
and thus in a better mood when in a store with pleasant ambient scents. Moreover,
customers’ arousal influences their feelings of pleasure and both have positive effects on
customers’ moods that, in turn, influence customers’ product evaluations.
It was possible to connect higher levels of arousal and pleasure with better moods.
And these better moods with better product evaluations. However, it was not possible to
show that these better evaluations result in more positive buying intentions. Consistent
with Study 1, it was not possible to manipulate well enough subjects’ buying intentions,
willingness to pay, and memory. The reasons about these inconsistencies will be given in
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the next paragraph of this chapter.
In addition, it was possible to show scents’ subliminal effect on customer choices.
In a pleasantly scented environment, customers will prefer to buy products that are
congruent with the scent they perceive at the moment of choosing a product as compared
to an unscented environment when customers will be divided according to their
preferences. Probably customers who know well what they want to buy will be difficult to
be affected by the subliminal effects of scents. However, subjects that are undecided about
their shopping or even about if they want to buy anything, but who just dwell around the
store will be easily influenced by the effects of scents.
3. Limitations and Future Research
Although the results in this study are practical and many are supported by
statistics, they also present many limitations.
The first limitation is the number of subjects and the place where the experiments
were held. For the models that were proposed in the study, the number of participants was
not enough to prove the tendencies expected at the beginning of the study. Moreover, the
experiments took place in classrooms on the premises of the university. These are not
places where subjects would intend to buy something like a purse of a flower bouquet.
When checking the influence of environment on the subjects’ consumer behavior, the best
place to conduct a study is a store where customers do not really know that they are
supervised. In such a way, the real behavior and its causes can be observed. Future studies
should be conducted in a real marketplace, with many customers, thus ensuring that the
real effects of scents are measured.
The second limitation is the number of questions asking about the dependent
variables. As it was seen, when more than one question was asked (evaluations in Study 2)
about the same things, the results came back significant, however when only one question
was asked (evaluations in Study 1), the answers were equivocal. This observation is logical
because when evaluating, or thinking about buying something, no customers asks himself
only one question, there are many aspects that are taken into consideration before taking a
decision. Future studies about customers’ buying intentions and willingness to pay should
ask more questions depicting different aspects that customers could think of when taking
a decision.
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The third limitation is the inability of properly measuring customer memory. Two
experiments were performed in which memory was measured according to completely
different scales, however, in both experiment, memory was not possible to be measured.
In Study 1, subjects did not want to reply to the e-mail they were sent. Therefore, any
future study designed similar to this one should find other ways to stimulate customers to
participate in the retrieval phase of the experiment. In Study 2, subjects were asked to
read an explanation about the product and then fill in the questionnaire. However, there is
a big probability that subjects filled in the questionnaire just checking the photo, without
reading the explanation. Any future research trying to count the number of things
remembered about something should not use photos, only words, in such a way
stimulating subjects into reading the explanations.
The difference between familiar and unfamiliar brands was not so well treated in
Study 1. It was possible to understand that customers see familiar and unfamiliar brands
differently, but it was not possible to understand what makes it this different. Future
studies could try to look at this phenomenon more in detail, especially in the market we
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Ch. 2: Summary of Literature Review


















Cognitive disconfirmation evokes arousal,
which, in turn, influences feelings of
pleasure.
Consumer’s willingness to pay more for the
same service is more likely to be induced by
disconfirmation than by satisfaction alone.















If the ambient scent is congruent (salient or
not) with the product category, it affects
product judgments. If incongruent scents are
not salient or when consumers lack
processing motivation, scents influence
consumer product evaluations; otherwise



















Store image can influence product quality
regardless of customer’s involvement with
the product.
Store image’s influence on customers’














An ambient scent influences first cognition
and then affect that, in turn, influences
approach/ avoidance behaviors.
Ambient scent contributes to building a
favorable perception of the mall atmosphere
and indirectly of product quality
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The presence of an ambient scent had a
positive effect on all the dependent measures
for customers. It had no influence on
customers who did not respond intensely to
emotional stimuli, but it had a positive effect
on pleasure, evaluations of the store
environment, and evaluations of products of

















A pleasantly and appropriately scented
display (versus no scent display) influences
purchase intentions, attitude toward the
product and willingness to pay. Product
display affects sensory pleasure, and
cognitive pleasure but only partially affective
pleasure
Knasko (1992) 90 subjects Exposure to a malodor tended to lower mood
ratings while exposure to pleasant odor had
no affect on mood. Expectations and
associations regarding odors may play an
important role in the effect of ambient odor
on mood and health.




Subjects exposed to a pleasant room scent
checked the slides longer than the subjects
exposed to no scent. In addition, when
comparing men to women’s behavior, it was
discovered that men spent more time looking
at the slides than women.
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Social cues influence consumers’ perception on
food quality and service quality. Ambient cues
and design cues directly influence perceived
service quality and emotion. Store environment










The total configuration of cues is the thing that
influences consumer responses to the
environment. , Matching the arousal levels of
ambient scent and background music enhances














Under medium retail density, when the ambient
scent can be processed positively, the possibility
of it moderating consumers’ cognition is bigger















The presence of a congruent ambient scent (vs.
incongruent) increases the amount of time
consumers take to make purchase decisions and






















The presence of a pleasant ambient scent causes
subjects to expend additional processing efforts
on unfamiliar brand stimuli.
Another aspect of odors, but pleasantness and
arousal effect, influence brand evaluations.
Pleasant ambient scents improve evaluations of
less pleasing products but not of products that
were already positively evaluated
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The presence of a pleasant scent (congruent
or incongruent) increased subjects’ attention
to brand stimuli, and improved consumer
memory for both familiar and unfamiliar
brands. Congruent ambient scent as well as
incongruent ambient scents had about the
same degree of impact on brand recall and
recognition. Ambient scent influences




















Both aroma and music affect arousal and
pleasure and shoppers’ satisfaction. However
pleasure is enhanced if both the music is
loud and an aroma is present.















The use of an associate scent in a normally
odorless store has a positive effect on
shoppers’ liking of the store. But the effect










Ambient odor did not increase (decrease)
sales for thematically congruent
(incongruent) magazines. Ambient scent did
not increase sales for any products.
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Product evaluations in the scented
environment are more positive than the ones
in the unscented one.
The nature of the scent is less important than
the mere presence of the odor in the
environment.
The intensity of the scent did not affect the
dependent variables too much.
The subjects in the scented condition
perceived they had spent less time in the








Consistency between ambient scent and
music in a retail setting leads to more
favorable evaluations of the store, its

















The nature of ambient scent influences store
and merchandise evaluation and approach
behaviors. Shoppers evaluate the store and
its merchandize more favorably and have
stronger intentions to visit the store in the
presence of an ambient scent congruent with














Appropriate aromas can create a more
stimulating and inviting retail environment.
Customers’ attitudes towards scents in store
are equally divided between agreeing with
the use of scents and disagreeing.
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魅力的 ３ ２ 1 0 -1 -2 -3 魅力のない
リラックス ３ ２ 1 0 -1 -2 -3 緊張
楽しい ３ ２ 1 0 -1 -2 -3 楽しくない
ポジティブ ３ ２ 1 0 -1 -2 -3 ネガティブ
わくわくする ３ ２ 1 0 -1 -2 -3 わくわくしない
元気がある ３ ２ 1 0 -1 -2 -3 元気のない
快適 ３ ２ 1 0 -1 -2 -3 不快
親しみやすい ３ ２ 1 0 -1 -2 -3 親しみにくい










時計 1 2 3 4 5 6 7
財布 1 2 3 4 5 6 7
















they would the purse
for 30,000yen
Q2 –Q4 were asked for all 6 brands.





spent doing the task
on the computer
6. Question asking
them for their e-mail
address if they were
willing to give it
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わくわくする 3 2 1 0 -1 -2 -3 わくわくしない
うれしい 3 2 1 0 -1 -2 -3 うれしくない
何かありそう 3 2 1 0 -1 -2 -3 何もなさそう
満足する 3 2 1 0 -1 -2 -3 満足しない
退屈である 3 2 1 0 -1 -2 -3 飽きない
楽しい 3 2 1 0 -1 -2 -3 楽しくない
気がめいる 3 2 1 0 -1 -2 -3 晴れ晴れする
目が覚める 3 2 1 0 -1 -2 -3 眠くなる































7 6 5 4 3 2 1
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Ch. 4_5 T-test for Environmental Stimuli
Group Statistics
Group N Mean Std. Deviation Std. Error Mean
Lighting 1 48 4.96 1.071 .155
2 55 4.82 1.124 .152
Noisiness 1 48 2.21 1.383 .200
2 55 4.04 1.633 .220
Temperature 1 48 5.42 1.302 .188
2 55 5.05 1.268 .171
Scent 1 48 5.08 1.334 .193
















Sig. (2-tailed) .520 .519
Mean Difference .140 -.140





















Sig. (2-tailed) .000 .000
Mean Difference -1.828 -1.828














Sig. (2-tailed) .156 .157
Mean Difference .362 .362














Sig. (2-tailed) .014 .015
Mean Difference .629 .629











Stimulated - Relaxed .827 .244 -.079
Happy - Unhappy .837 .147 -.195
Excited - Calm .255 .315 -.393
Satisfied - Unsatisfied .570 .570 -.071
Bored - Relaxed -.304 -.618 .555
Pleased - Annoyed .422 .057 -.262
Contented - Melancholic -.103 .047 .887
Wide-awake - Sleepy .061 .826 .020
Extraction Method: Principal Component
Analysis.





Initial Eigenvalues Extraction Sums of Squared Loadings
Rotation Sums of
Squared Loadingsa
Total % of Variance Cumulative % Total % of Variance Cumulative % Total
1 2.308 28.848 28.848 2.308 28.848 28.848 2.061
2 1.128 14.100 42.948 1.128 14.100 42.948 1.576
3 1.088 13.605 56.553 1.088 13.605 56.553 1.367
4 .924 11.547 68.100
5 .893 11.164 79.264
6 .655 8.192 87.456
7 .626 7.830 95.286
8 .377 4.714 100.000
Extraction Method: Principal Component Analysis.




Stimulated - Relaxed .709 .336 .278
Happy - Unhappy .714 .429 .144
Excited - Calm .408 -.146 -.218
Satisfied - Unsatisfied .637 -.155 .274
Bored - Relaxed -.598 .412 .286
Pleased - Annoyed .400 .224 -.092
Contented - Melancholic -.307 -.068 .847
Wide-awake - Sleepy .335 -.749 .245
Extraction Method: Principal Component Analysis.
a. 3 components extracted.











95% Confidence Interval for Mean Mini
mum
Maxi
mumLower Bound Upper Bound
Pleasure 1 48 5.6975 1.54536 .22305 5.2488 6.1462 1.68 9.48
2 55 5.3149 .94413 .12731 5.0597 5.5701 3.24 8.28
Total 103 5.4932 1.26851 .12499 5.2453 5.7411 1.68 9.48
Arousal 1 48 6.4973 1.03970 .15007 6.1954 6.7992 4.07 8.39
2 55 6.0140 .91744 .12371 5.7660 6.2620 3.51 7.96
Total 103 6.2392 1.00120 .09865 6.0435 6.4349 3.51 8.39
Test of Homogeneity of Variances
Levene Statistic df1 df2 Sig.
Pleasure 14.099 1 101 .000
Arousal 2.106 1 101 .150
ANOVA
Sum of Squares df Mean Square F Sig.
Pleasure Between Groups 3.752 1 3.752 2.363 .127
Within Groups 160.377 101 1.588
Total 164.129 102
Arousal Between Groups 5.987 1 5.987 6.282 .014
Within Groups 96.258 101 .953
Total 102.245 102
Robust Tests of Equality of Means
Statistica df1 df2 Sig.
Pleasure Welch 2.219 1 75.623 .140
Arousal Welch 6.175 1 94.571 .015
a. Asymptotically F distributed.
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Ch. 4_8 Evaluations, Buying Intentions, Willingness to Pay for Products















Evaluation 1 48 4.4167 1.20185 .17347 4.0677 4.7656 2.00 7.00
2 54 4.4012 1.16443 .15846 4.0834 4.7191 1.00 6.67
Total 102 4.4085 1.17632 .11647 4.1774 4.6395 1.00 7.00
Buying
Intention
1 48 4.0417 1.64830 .23791 3.5630 4.5203 1.00 7.00
2 54 4.1605 1.49035 .20281 3.7537 4.5673 1.00 6.67
Total 102 4.1046 1.55994 .15446 3.7982 4.4110 1.00 7.00
Willingness
to Pay
1 48 39750.00 23627.17 3410.28 32889.3829 46610.6171 6666.67 93333.33
2 54 36104.93 19631.38 2671.49 30746.6015 41463.2750 5000.00 103333.3
Total 102 37820.26 21572.07 2135.95 33583.1030 42057.4199 5000.00 103333.3
ANOVA
Sum of Squares df Mean Square F Sig.
Evaluation Between Groups .006 1 .006 .004 .948




Between Groups .359 1 .359 .146 .703




Between Groups 3.376E8 1 3.376E8 .724 .397
Within Groups 4.666E10 100 4.666E8
Total 4.700E10 101
Robust Tests of Equality of Means
Statistica df1 df2 Sig.
Evaluation Welch .004 1 97.784 .948
Buying Intention Welch .144 1 95.436 .705
Willingness to Pay Welch .708 1 91.745 .402
a. Asymptotically F distributed.
Test of Homogeneity of Variances
Levene Statistic df1 df2 Sig.
Evaluation .046 1 100 .830
Buying Intention .579 1 100 .448
Willingness to Pay 3.167 1 100 .078
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Ch. 4_9_1 Evaluations, Buying Intentions, Willingness to Pay for Products















Evaluation 1 48 3.8264 1.11722 .16126 3.5020 4.1508 1.33 6.00
2 54 3.7778 1.34117 .18251 3.4117 4.1438 1.00 7.00
Total 102 3.8007 1.23504 .12229 3.5581 4.0432 1.00 7.00
Buying
Intention
1 48 3.1944 1.52494 .22011 2.7516 3.6372 1.00 7.00
2 54 3.1605 1.38234 .18811 2.7832 3.5378 1.00 7.00
Total 102 3.1765 1.44401 .14298 2.8928 3.4601 1.00 7.00
Willingness
to Pay
1 48 24350.6 14136.12 2040.37 20245.9912 28455.397
7
1333.33 70000.00
2 54 22654.9 13117.42 1785.05 19074.5691 26235.307
4
4000.00 63333.33




Test of Homogeneity of Variances
Levene Statistic df1 df2 Sig.
Evaluation 1.529 1 100 .219
Buying Intention 1.181 1 100 .280
Willingness to Pay .047 1 100 .829
Robust Tests of Equality of Means
Statistica df1 df2 Sig.
Evaluation Welch .040 1 99.601 .842
Buying Intention Welch .014 1 95.535 .907
Willingness to Pay Welch .391 1 96.400 .533
a. Asymptotically F distributed.
ANOVA
Sum of Squares df Mean Square F Sig.
Evaluation Between Groups .060 1 .060 .039 .844




Between Groups .029 1 .029 .014 .906




Between Groups 7.307E7 1 7.307E7 .395 .531
Within Groups 1.851E10 100 1.851E8
Total 1.858E10 101
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Ch. 4_9_2 Real vs. Perceived Time
Descriptives
N Mean Std. Deviation Std. Error
TotalTime 1 48 194.8333 45.58571 6.57973
2 54 175.1111 47.64320 6.48342
Total 102 184.3922 47.49740 4.70294
PerceivedTime 1 48 295.0000 94.93559 13.70277
2 54 252.2222 88.28912 12.01463
Total 102 272.3529 93.51419 9.25928
Test of Homogeneity of Variances
Levene Statistic df1 df2 Sig.
TotalTime .114 1 100 .736
PerceivedTime .760 1 100 .385
ANOVA
Sum of Squares df Mean Square F Sig.
TotalTime Between Groups 9884.314 1 9884.314 4.535 .036
Within Groups 217972.000 100 2179.720
Total 227856.314 101
PerceivedTime Between Groups 46501.961 1 46501.961 5.558 .020
Within Groups 836733.333 100 8367.333
Total 883235.294 101
Robust Tests of Equality of Means
Statistica df1 df2 Sig.
TotalTime Welch 4.559 1 99.442 .035
PerceivedTime Welch 5.510 1 96.478 .021
a. Asymptotically F distributed.









Ch. 4_11_1 Improved Model (Familiar Brands)
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N Percent N Percent N Percent
Group * Gender 118 98.3% 2 1.7% 120 100.0%
Group * Gender Crosstabulation
Gender
TotalMale Female
Group Scent Group Count 33 33 66
% of Total 28.0% 28.0% 55.9%
No Scent Group Count 34 18 52
% of Total 28.8% 15.3% 44.1%
Total Count 67 51 118
% of Total 56.8% 43.2% 100.0%




N Percent N Percent N Percent
Group * Gender 100 100.0% 0 .0% 100 100.0%
Group * Gender Crosstabulation
Gender
TotalMale Female
Group Scent Group Count 23 30 53
% of Total 23.0% 30.0% 53.0%
No Scent Group Count 31 16 47
% of Total 31.0% 16.0% 47.0%
Total Count 54 46 100
% of Total 54.0% 46.0% 100.0%
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魅力的 7 6 5 4 3 2 1
いい 7 6 5 4 3 2 1
心地良い 7 6 5 4 3 2 1
価値がある 7 6 5 4 3 2 1
品質高い 7 6 5 4 3 2 1









7 6 5 4 3 2 1
問３．説明の花束を買うために、いくらぐらい払ってもいいですか。








































































満足 3 2 1 0 -1 -2 -3 不満
わくわくする 3 2 1 0 -1 -2 -3 わくわくしない
気がめいる 3 2 1 0 -1 -2 -3 晴れ晴れする
何かありそう 3 2 1 0 -1 -2 -3 何もなさそう
うれしい 3 2 1 0 -1 -2 -3 うれしくない
目がさめる 3 2 1 0 -1 -2 -3 眠くなる
楽しい 3 2 1 0 -1 -2 -3 楽しくない
退屈だ 3 2 1 0 -1 -2 -3 飽きない
希望がある 3 2 1 0 -1 -2 -3 失望する










































































Ch. 5_5: Environmental Stimuli (T-test)
Group Statistics
Group N Mean Std. Deviation Std. Error Mean
Scent Scent Group 53 1.58 1.278 .175
No Scent Group 47 -.04 .833 .121
Light Scent Group 53 1.25 1.299 .178
No Scent Group 47 1.47 1.139 .166
Silence Scent Group 53 1.38 1.362 .187
No Scent Group 47 1.57 1.211 .177
Temperature Scent Group 53 1.26 1.227 .169
















Sig. (2-tailed) .000 .000
Mean Difference 1.627 1.627





















Sig. (2-tailed) .367 .363
Mean Difference -.223 -.223














Sig. (2-tailed) .449 .446
Mean Difference -.197 -.197














Sig. (2-tailed) .311 .314
Mean Difference .264 .264


















Extraction Method: Maximum Likelihood.






Initial Eigenvalues Extraction Sums of Squared Loadings
Rotation Sums of
Squared Loadingsa
Total % of Variance Cumulative % Total % of Variance Cumulative % Total
1 4.075 58.214 58.214 3.741 53.442 53.442 3.672
2 1.050 15.006 73.221 .438 6.250 59.692 2.839
3 .751 10.734 83.955
4 .466 6.661 90.616
5 .297 4.243 94.858
6 .198 2.823 97.682
7 .162 2.318 100.000
Extraction Method: Maximum Likelihood.












Extraction Method: Maximum Likelihood.
Rotation Method: Promax with Kaiser
Normalization.







Rotation Method: Promax with
Kaiser Normalization.


















Extraction Method: Maximum Likelihood.
Rotation Method: Promax with Kaiser
Normalization.










Extraction Method: Maximum Likelihood.
Rotation Method: Promax with Kaiser
Normalization.
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Ch. 5_7 Pleasure and Arousal (ANOVA)
Test of Homogeneity of Variances
Levene Statistic df1 df2 Sig.
Pleasure .255 1 98 .615
Arousal .095 1 98 .759
ANOVA
Sum of Squares df Mean Square F Sig.
Pleasure Between Groups 27.845 1 27.845 19.240 .000
Within Groups 141.831 98 1.447
Total 169.676 99
Arousal Between Groups 27.214 1 27.214 22.453 .000
Within Groups 118.781 98 1.212
Total 145.995 99
Robust Tests of Equality of Means
Statistica df1 df2 Sig.
Pleasure Welch 18.934 1 92.133 .000
Arousal Welch 22.216 1 93.921 .000











mumLower Bound Upper Bound
Pleasure Scent Group 53 1.1314 1.12527 .15457 .8212 1.4415 -2.25 3.24
No Scent
Group
47 .0741 1.28526 .18747 -.3033 .4515 -2.91 2.84
Total 100 .6345 1.30916 .13092 .3747 .8942 -2.91 3.24
Arousal Scent Group 53 .9184 1.05445 .14484 .6278 1.2091 -1.24 3.05
No Scent
Group
47 -.1268 1.15121 .16792 -.4648 .2112 -2.06 2.84
Total 100 .4272 1.21437 .12144 .1862 .6681 -2.06 3.05
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Initial Eigenvalues Extraction Sums of Squared Loadings
Total % of Variance Cumulative % Total % of Variance Cumulative %
1 1.989 66.297 66.297 1.989 66.297 66.297
2 .667 22.219 88.516
3 .345 11.484 100.000



















Rotation Method: Varimax with
Kaiser Normalization.
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mLower Bound Upper Bound
Scent Group 53 6.1435 1.24185 .17058 5.8012 6.4858 2.88 8.56
No Scent Group 47 5.2405 1.29933 .18953 4.8590 5.6220 1.22 7.34
Total 100 5.7191 1.34150 .13415 5.4529 5.9853 1.22 8.56
Test of Homogeneity of Variances
Mood
Levene Statistic df1 df2 Sig.
.008 1 98 .930
ANOVA
Mood
Sum of Squares df Mean Square F Sig.
Between Groups 20.309 1 20.309 12.608 .001
Within Groups 157.854 98 1.611
Total 178.164 99
Robust Tests of Equality of Means
Mood
Statistica df1 df2 Sig.
Welch 12.539 1 95.357 .001
a. Asymptotically F distributed.
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Scent Group 4.668 7.532




Sum of Squares df Mean Square F Sig.
Between Groups 8.314 1 8.314 8.828 .004
Within Groups 92.295 98 .942
Total 100.610 99
Robust Tests of Equality of Means
Evaluation
Statistica df1 df2 Sig.
Welch 8.361 1 74.768 .005
Brown-Forsythe 8.361 1 74.768 .005
a. Asymptotically F distributed.
Descriptives
Evaluation
95% Confidence Interval for Mean
N Mean Std. Deviation Std. Error Lower Bound Upper Bound
Scent Group 53 6.38106 .730813 .100385 6.17962 6.58249
No Scent Group 47 5.80332 1.184343 .172754 5.45558 6.15106
Total 100 6.10952 1.008098 .100810 5.90949 6.30955
Test of Homogeneity of Variances
Evaluation
Levene Statistic df1 df2 Sig.
5.231 1 98 .024
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95% Confidence Interval for Mean
Minimum MaximumLower Bound Upper Bound
Scent Group 53 6.02 .720 .099 5.82 6.22 4 7
No Scent Group 47 6.13 .711 .104 5.92 6.34 4 7
Total 100 6.07 .714 .071 5.93 6.21 4 7
Test of Homogeneity of Variances
PayablePrice
Levene Statistic df1 df2 Sig.
.142 1 98 .707
ANOVA
PayablePrice
Sum of Squares df Mean Square F Sig.
Between Groups .295 1 .295 .575 .450









95% Confidence Interval for Mean
Minimum MaximumLower Bound Upper Bound
Scent Group 53 4.81 1.272 .175 4.46 5.16 2 7
No Scent Group 47 4.57 1.691 .247 4.08 5.07 1 7
Total 100 4.70 1.481 .148 4.41 4.99 1 7
Robust Tests of Equality of Means
BuyingIntention
Statistica df1 df2 Sig.
Welch .614 1 84.850 .435
a. Asymptotically F distributed.
Test of Homogeneity of Variances
BuyingIntention
Levene Statistic df1 df2 Sig.
6.165 1 98 .015
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Scent Group 53 3.81 1.922 .264 3.28 4.34 0 10
No Scent Group 47 3.87 2.551 .372 3.12 4.62 0 12
Total 100 3.84 2.228 .223 3.40 4.28 0 12
NoKanji Scent Group 53 23.85 15.072 2.070 19.69 28.00 0 84
No Scent Group 47 25.81 20.012 2.919 19.93 31.68 0 86
Total 100 24.77 17.503 1.750 21.30 28.24 0 86
Test of Homogeneity of Variances
Levene Statistic df1 df2 Sig.
NothingsRemembered 3.058 1 98 .083
NoKanji 3.221 1 98 .076
ANOVA
Sum of Squares df Mean Square F Sig.
Nothings
Remembered
Between Groups .093 1 .093 .018 .892
Within Groups 491.347 98 5.014
Total 491.440 99
NoKanji Between Groups 95.641 1 95.641 .310 .579
Within Groups 30234.069 98 308.511
Total 30329.710 99
Robust Tests of Equality of Means
Statistica df1 df2 Sig.
NothingsRemembered Welch .018 1 84.943 .894
NoKanji Welch .300 1 84.913 .585









N Percent N Percent N Percent
Group * ProductChoice 100 100.0% 0 .0% 100 100.0%




Group Scent Group 34 19 53
No Scent Group 21 26 47
Total 55 45 100
Ch. 5_15 T-test (Product Choice)
Group Statistics
Group N Mean Std. Deviation Std. Error Mean
ProductChoice Scent Group 53 1.36 .484 .067




Variances t-test for Equality of Means
95% Confidence Interval
of the Difference











2.606 .110 -1.972 98 .050 -.195 .099 -.391 .001
Equal variances
not assumed
-1.967 95.596 .051 -.195 .099 -.391 .002
